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July 31, 1995

Mike McAteer

United States Environmental Protection Agency, Region 5
77 West Jackson Boulevard

Chicago, Illinots 60604

Dear Mr. McAteer:

By way of background, please find enclosed two letters dated September 25, 1992, and

April 30, 1993, related to access problems that the Trustees have encountered since the
beginning of this matter. Also enclosed is a copy of the Indiana Department of Environmental
Management “Calculation of Tier II Cleanup Goals Based on Human Health Evaluation,
revised February 1, 1994".

Enclosures

cc: Tony Likins, IDEM
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April 30, 1993

VIA FACSIMIL U.S. MATL

Ms. Karen Vendl

Remedial Project Manager

U.S. Environmental Protection Agency
Region V

77 West Jackson Blvd.

Chicago, Illinois 60604

Re: Enviro-Chem Superfund Site: Update on Force Majeure
Notice Regarding Access

Dear Karen:

As you requested at our April 16, 1993 Enviro-Chem meeting
in Chicago, this letter provides an update on the Enviro-Chem
Trustees' force majeure notice regarding the Trustees' inability
to secure a written agreement for access to the Enviro-Chem site
and adjacent property necessary to implement the September 10,
1991 Enviro-Chem Consent Decree. Attachment ] lists the prior
correspondence and meetings with the government regarding this
issue. As you can see, copies of this letter have been sent to
all the parties listed in Section XXII of the Consent Decree.

C
O
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As mentioned in our September 25, 1992 update letter on this
subject, we held a meeting with the Bankerts' lawyers (Messrs.
Kunz and Zubek) on August 21, 1992 to discuss our proposed
settlement agreement and easement which had been provided to them
on July 1, 1992. As you may recall, the Bankerts' lawyers told
us at that meeting that we needed to send them clean copies of
the July 1 package so they could mark them up to move the process
forward. The reguested "clean copies" were provided August 27,
along with an oral response to all guestions they raised at our

August 21 meeting. Despite the passage of over nine months, we

still have never received any mark-up of or comments to the
July 1, 1992 settlement package.

In October 1992, it became apparent that little progress was
being made with the Bankerts' lawyers, and everyone agreed that
the Trustees' technical representatives should meet directly with
the Bankerts and their consultant to try to negotiate an
agreement on the area needed to perform the remedy, which we have
coined the "footprint". At that time, the Trustees also
instructed AWD to reevaluate our entire approach to the footprint
to see if a technical alternative could be developed to avoid
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continuing conflicts with the Bankerts while still assuring that
the work will get done.

By October 15, 1992, AWD had developed four different
footprint approaches, each providing different configurations for
essential support zone activities including such things as
decontamination facilities, construction and government-oversight
trailers, a water management pad, material laydown areas, and
traffic patterns, to and from, and within, the footprint. On
October 30, 1992, and after receiving the Trustees' input on
these approaches, Brad Grow and I spent at least two hours at the
Bankerts' offices with Bob and Greg Bankert and their consultant,
Terry West, discussing the different approaches and incorporating
the Bankerts' reactions and revisions. We left copies of the
drawings with the Bankerts for their further review.

After additional follow-up discussions with the Bankerts,
AWD prepared a new proposal dated November 11, 1992, and
submitted it to the Bankerts. The Trustees also arranged for
Schneider Engineering to conduct a staked survey of the latest
footprint so the Bankerts could see the geographic extent of the
footprint in the field. The staked survey was completed on
November 24, 1992, the same day representatives of AWD and the
Bankerts met again to discuss the latest footprint. The
attendees (AWD's Grow, Mark Dowiak, and Jackie Powers, and Bob
and Greg Bankert) discussed the new footprint in the Bankerts'
office and then spent three hours in the field reviewing the
staked survey. The Bankerts marked-up the latest footprint
drawing at the meeting to delineate what they would accept. AWD
then went back to its office, redrew the footprint to the
Bankerts' specifications, and sent it (the seventh revision
performed for and submitted to the Bankerts) to Bob Bankert on
December 17, 1992.

=< OO

On January 7, 1993, while overseeing the Phase II
Supplemental Investigation, Brad Grow, once again, met with Bob
and Greg Bankert to discuss the December 17 drawing. After
spending about an hour in the field, Mr. Grow was called away to
attend other matters in connection with the supplemental
investigation. When he returned less than an hour later, Greg
Bankert was unavailable. The Bankerts' claim (in Mr. Kunz'
April 14 letter) that Mr. Grow "abruptly left the site" is
ridiculous.

In mid- to late-January 1993, Bob Bankert called Brad Grow
to ask that the latest footprint be resurveyed in the field to

BARNES &THORNBURG
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reflect the December 17 drawing. That staked survey was
completed on January 25, 1993. On that date, Mr. Grow again met
with Bob and Greg Bankert (Terry West participated by telephone)
for several hours and walked the site to view the latest staked
survey. Mr. Grow re-emphasized the critical importance of
reaching closure on the footprint issue. At that meeting, the
Bankerts and Terry West indicated the footprint was acceptable
and could "serve as the nucleus" for an overall global agreement
with the Bankerts.

When we learned the footprint issue had apparently been
resoclved, the Trustees re-focused their attention on resolving
the "other issues" Terry West obliquely referenced in the
January 25 meeting. On February 17, 1993, I sent a letter to Mr.
Kunz, informing him that it appeared an agreement on the
footprint had been reached and reminding him that despite the
passage of several months, we had received absolutely no mark-up
of, or comments on, the settlement papers hand-delivered to him
originally on July 1 and again on August 27, 1992. I further
indicated that we were trying to develop a new, more simplified
access proposal, which would be delivered to him in the next few
weeks, and specifically solicited from Mr. Kunz any thoughts,
issues or comments that should be incorporated into this new
settlement approach.

- HON@!

By letter dated February 25 (but not received until
March 1), Mr. Kunz responded to my February 17 letter, and made
the incredible suggestion that the footprint changes were
evidently being made due to the Trustees' change of consultant.
By letter dated March 10, I corrected Mr. Kunz' suggestion and
reminded him that the footprint changes had absolutely nothing to
do with our change of consultants, but rather were an effort to
accommodate his clients. I also reiterated our understanding
that a technical agreement on the footprint had been reached.
Finally, I pointed out that although Mr. Kunz had said we would
receive legal comments from him by the end of the first week of
March, that had, unfortunately, not occurred.

By late March 1993, we still had heard nothing from
Mr. Kunz. Rather than wait for his comments, we sent him a new
settlement proposal dated March 26, 1993. That proposal, copies
of which are enclosed, tried to substantially simplify the prior
settlement package, abandoned the easement concept (to which the
Bankerts had objected), and explained that if an agreement was
not reached, action might have to be taken against the children
of Jon and Patricia Bankert (the "Bankert beneficiaries'") and

BARNES &THORNBURG
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Boone County Resource Recovery Systems, Inc. We regquested a
response by April 15.

Mr. Kunz' April 14 response is enclosed. One of the most
disturbing revelations in Mr. Kunz' letter is his statement that
Bankerts still object to the footprint. This was the first we
had heard since January 25, 1993, that any problems remained with
respect to the footprint, despite the contrary representations
made on January 25 by the Bankerts and Terry West, and despite
the fact that our February 17 and March 10 letters specifically
stated our understanding that an agreement on the footprint had
been reached.

By letter dated April 30, 1993 (copy enclosed), we responded

to Mr. Kunz' April 14 letter. As you can see, we have, again,
acceded to the Bankerts' request and have agreed to one last site
visit to see if the remaining footprint issues can be resolved
once and for all.

Karen, given the schedules agreed to at our April 16
meeting, we are simply running out of time. It appears doubtful
an agreement will be reached. Obviously, we cannot accept
changes that would prevent implementation of the Consent Decree.
We will keep you apprised of the results of our next meeting, but
fear that other measures will be necessary.

To summarize, since September 25, 1992, the Trustees'
representatives have held seven meetings with the Bankerts and/or
their counsel, four of which were dedicated solely to the
footprint issue; have developed seven separate footprint
proposals for the Bankerts (in addition to four additional
revisions that were rejected in-house as impracticable); have had
staked surveys performed twice to show the footprint layout in
the field; have conferred, by telephone, with the Bankerts or
their representatives on at least six different occasions, again
solely to discuss the footprint; and have spent in excess of
$30,000 redesigning the remedy to try to accommodate the
Bankerts' concerns. It is obvious the Bankerts are in absolutely
no hurry to reach an agreement, and have (as with Northside)
frustrated and stonewalled our efforts.

As discussed at our April 16 meeting, the Trustees plan to
commence site preparation and material removal work in early
August 1993. We will aggressively continue our last ditch
efforts to reach an agreement with the Bankerts. If the Consent
Decree is to be implemented, the Trustees, EPA and the Department
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of Justice must work together to assure access. By this letter,
we specifically request the assistance of the Department of
Justice in obtaining access to the site so the Consent Decree can
be implemented.

Sincerel

—
77
. Kyle III

JMK: kkm

Enclosures

cc: Tom Krueger, Esqg.
Barbara Rogers, Esqg.
Jim Smith, Esq.
Director, EPA Region V, Waste Management Division
Commissioner, Indiana Department of Environmental Management

JMK01461
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September 25, 1992
VIA FEDERAL EXPRESS
Thomas J. Krueger, Esquire Ms. Karen A. Vendl
Assistant Regional Counsel Senior Remedial Project Manager
United States Environmental Office of Superfund
Protection Agency, Region V United States Environmental
77 West Jackson Boulevard Protection Agency, Region V
Chicago, Illinois 60604 77 West Jackson Boulevard

Chicago, Illinois 60604-3590

Re: Access to the Enviro-Chem Site

Dear Tom and Karen:

This letter is written on behalf of the Enviro-Chem Trustees. Over the past 12
months or so, the Enviro-Chem Trustees and their counsel have attempted, as set forth
below, to obtain access to the Enviro-Chem Site and immediately adjacent property that is
necessary for the construction of the consent decree remedy. The efforts to date have been
futile.

<O 0O

The Enviro-Chem Site is land locked, and the property surrounding the Site has been
carved into small pieces which were transferred by Jonathan Bankert, Sr. (the incorporator,
initial President, and majority stockholder of Enviro-Chem) to his children (the "Bankert
Children") and their corporations. Ownership of the property that Jon Bankert believed
encompassed the Enviro-Chem and Northside Superfund sites was retained by Jon Bankert
and/or his wife, Patricia. As a result of these transfers, the Bankert Children now own land
necessary to implement the Enviro-Chem remedy. Unfortunately, the Bankert Children,
their corporations, and their counsel have continually thwarted any progress or access and
have engaged in conduct that can only be labeled unreasonable and obstructionist. The
chronology contained in this letter is supported by documentation which we would be happy
to provide you upon request.

Indianapohis Fort Wayne South Bend Elkhart Wihingnon. Yo
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History of Access Negotiations

The Consent Decree was entered on September 10, 1991. Pursuant to Section X of
the Decree, the Trustees were required to use their best efforts to obtain access to the site.
In September and October, I informed Hal Kunz, the Bankerts’ counsel, numerous times
by telephone, by letter, and in person of the need to obtain an access agreement. In these
discussions, I offered to prepare an easement which would provide access to the Site
modeled after the Northside Sanitary Landfill Superfund Site easement which was
negotiated with the same parties. This proposed easement was delivered to the Bankerts
in October 1991.

On October 31, November 4, and November 6, we reminded Mr. Kunz in writing of
the fact that we were to use our best efforts to obtain an access agreement within sixty (60)
days of the entry of the Decree, and that we needed his response. In addition to the written

correspondence, we attempted to reach Mr. Kunz during this period by telephone no less -

than three times. Our only successful call was on November 4th in which Mr. Kunz
promised a response before the approaching deadline. However, Mr. Kunz did not respond
to any other phone calls or letters until November 27th.

Finally, on November 27th -- 3 weeks after the deadline -- the Trustees received the
only substantive response from Mr. Kunz regarding the proposed easement. Mr. Kunz
refused to discuss the access issue alone, and insisted that the access agreement be part of
an overall global settlement of all claims against the Bankerts including various PRPs’ cross-
claims against the Bankerts.! Mr. Kunz also questioned the accuracy of the legal
descriptions of the Site we had provided and demanded that we rely on a drawing of the
Site he had prepared which he felt sufficient to accomplish the remedy. Unfortunately, his
drawing covered only a portion of the Enviro-Chem Site. This was the first time these issues
had been raised.

During the next several months the parties corresponded regarding the terms of this
global settlement and the specific area encompassed by the access agreement. The Bankerts
demanded that the global settlement incorporate provisions regarding access roads,
reversions of property interests after portions of the remedy had been completed, use of clay

'The PRPs’ cross-claims against the Bankerts have been asserted in the case United

States of America v. Environmental Conservation and Chemical Corporation, Cause No.
IP83-1419-C.

BARNES &THORNBURG
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material from Parcels 35 and 39, fencing, cooperative uses of the real estate, and various
other provisions relating to settlement of the claims and cross-claims against the Bankerts.

The Bankerts’ request for a global settlement substantially complicated matters. Not
only did we have to obtain the approval of the access issues from the Trustees, but we also
had to formulate a settlement of the cross-claim, and communicate the proposed terms to,
and obtain the approval of, the Enviro-Chem Litigation Committee, which is in charge of
our cross-claims against the Bankerts.

On March 6, 1992, and after obtaining the approval of the Enviro-Chem Trustees and
the Litigation Committee, I met with Hal Kunz and Warren Krebs to present a nine point
global settlement plan. The plan provided for, infer alia, settlement of all cross-claims,
access to the Site, and a Grant of Easement for the remedy. The entire purpose of the
meeting was to outline our basic settlement terms so the Bankerts’ counsel could discuss
these points with their clients and provide some preliminary reactions. Mr. Kunz specifically
agreed that this format would speed up the process, and I could incorporate his clients’
reactions before actually drafting the papers.

More than a week after this meeting, I received a phone call from Hal Kunz asking
me to put the nine point proposal in a letter because he did not recall the specific terms and
wanted them in writing to discuss with his client. In addition, Mr. Kunz raised an issue
regarding utilization of property owned by the Bankert Children that lies immediately west
of the Enviro-Chem Site ("Parcel 45") (see attached map). The Bankerts’ lawyers contend
that the children received this parcel from their parents in 1984 and have no obligation to
provide access over and around that parcel nor to permit its use in the construction of the
remedy since it was severed from the Enviro-Chem Site. The Bankerts’ lawyers also
demanded that Barnes & Thornburg revise the Site remedy map, submitted as part of the
revised plans and specs and tendered to EPA, to show the location of the existing fence
around the Enviro-Chem Site so they could better determine the extent of the remedy’s
encroachment of Parcel 45. We complied with these demands and on March 27, 1992, sent
a formal letter to Hal Kunz explaining the details of the nine point global settlement. On
March 31st, Don Williams and I met with Hal Kunz and Greg Zubek to discuss the
Bankerts’ reactions to the nine point settlement proposal and the remedy map. The
Bankerts’ lawyers again challenged the use of adjacent property in the construction and
implementation of the remedy, as well as the number and location of construction and
decontamination facilities and remedy components. -

BARNES &THORNBURG
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During the entire month of April, we intensified our efforts to obtain access. During
this period, Barnes & Thornburg engaged in extensive efforts to meet with and resolve
problems raised by the Bankerts in regard to minimization of the impact of the remedy on
adjoining property and provided all technical documentation and settlement documentation
demanded by the Bankerts. During this time, we transmitted several maps to the Bankerts’
counsel describing the Site, and held numerous conversations answering their questions.

On April 16 we received the design maps back with hand drawings on them made
by the Bankert Children and their counsel. These suggested revisions appeared to have
been made without any reliance on or consultation with technical people familiar with
Superfund remedies in general, or the Enviro-Chem remedy in particular. Rather, the
Bankerts penciled in new buffer lines, redrew the decontamination, construction, and EPA
oversight trailers in the middle of roadways and moved fence lines. They demanded these
changes be made. Moreover, the modifications were made without technical advice or
consultation with health and safety regulations or OSHA standards. The simplistic, modified
drawings were, quite simply, incompatible with the remedy for the Site.

The Trustees, in good faith decided to have engineers and consultants review the
changes to determine if and how they could be incorporated into the final remedy design.
David Hurst from ERM-North Central and two attorneys from Barnes & Thornburg met
with Hal Kunz and Terry West at the Site on April 21, to discuss these proposed
modifications in an effort to resolve these issues. At that meeting, it was obvious that Mr.
Kunz and Dr. West were not prepared and had not studied the design drawings in sufficient
detail prior to the meeting because objections were continually raised with regard to the size
of the buffer zone and easement area without having made any comparison of that area to
the cap contour drawings and design specs submitted to EPA. Mr. Kunz and Dr. West
showed a continued intransigence in providing room to effectuate the remedy including
requesting us to violate OSHA standards in the placement of trailers and their refusal to
give us an easement for grading and drainage of the cap. In addition, the Bankerts
continued to assert that the proposed remedy infringed unreasonably and illegally upon
Parcel 45.

We again commenced review of the design drawings in an attempt to meet the
concerns of the Bankerts regarding the Site layout raised in the April 21st meeting. The
work included working with our engineers and reaching a compromise on the issue of the
Bankerts’ ability to traverse a drainage swale, movement of structures and equipment to
further minimize the impact of the remedy on the adjoining parcel, and phone calls with
U.S. EPA to assess the impact of changes to the Site layout on EPA’s decision to approve

BARNES &THORNBURG
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the design drawings already submitted. Furthermore, the Trustees met several times to
discuss issues related to access and approve any modifications to the design drawings.

During the last several months, and in an effort to obtain a global settlement with
the Bankerts, we drafted a fifteen page Settlement Agreement and a six page Grant of
Easement. These documents were transmitted to Hal Kunz on May 4th. In addition, we
continued to work with consultants to obtain all legal surveys and descriptions required as
exhibits to the agreement as well as with the Boone County Abstract Company to obtain
title policies on all properties involved at the Site. The tasks involved are and were complex
because of the Bankerts’ unsystematic, haphazard dissection of the properties involved and
the interlocking and constantly changing corporate entities holding title to or leasing the

property.

On May 8th, Don Williams contacted Mr. Kunz by telephone to set up a time to
meet to discuss the Settlement Agreement and Grant of Easement which they received on
May 4th. Mr. Kunz indicated that he did not want to be bothered with our phone calls and
refused to meet to discuss the Settlement Agreement and Grant of Easement until he
received every single exhibit to the Settlement Agreement, including all legal descriptions
and surveys, conferred with his client and his consultants, and had responded in writing.
Only then would he contemplate meeting to discuss the provisions. At that point, Mr.
Williams indicated that the exhibits (mostly legal descriptions of parcels and easements)
were not essential to the preliminary discussion of the issues and that the negotiating could
begin as the Settlement Agreement and Grant of Easement were extremely inclusive.
Moreover, any discussion would, of course, be subject to a complete review of the exhibits
when they were completed. Nevertheless, Mr. Kunz again refused to meet. We sent an
additional letter on May 12th indicating our desire to meet and requesting a meeting time
and date. Mr. Kunz responded in writing on May 15 indicating that from now on it was
their intent to conduct negotiations in writing only, and that during these negotiations they
did not intend to revisit or discuss any issue that they decide is unacceptable.

On June 5, 1992, John Kyle sent a revised version of the Settlement Agreement and
Grant of Easement to Hal Kunz. The June 5th version included all attachments (the legal
descriptions and a site map). The June 5th version included minor changes to the language
of the May version of the Agreement, most of which were prompted by changes to
accommodate the Bankerts’ concerns regarding property uses adjoining the Site. The
Agreement contained redlining and strike-outs so that all revisions were readily apparent.
No response was received despite our request to meet to discuss the provisions and terms
contained in the Agreement.

BARNES &THORNBURG
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During the week of June 5, we also discovered that the Bankerts had submitted to
the Boone County Planning Commission formal plans to develop yet another new resource
recovery facility in an area to be occupied by the remedy as well as a portion of land
adjacent thereto. We immediately contacted our design people to assess the potential
impact of the construction of this building on the remedy and contacted the Bankerts to
request that they not proceed with any construction until we had determined the impact of
this construction activity. The Bankerts indicated that they were well aware that the
building encroached upon the proposed remedy, but indicated that the land was theirs to
use as they pleased, and they were permitted to construct the building on their land
regardless of its impact on the remedy. This issue still has not been resolved.?

During the month of June we continued to modify some of the language of the
Settlement Agreement and drafted a simplified Grant of Easement containing essentially
the same terms as the prior Grant of the Easement in the hope that it would be better
understood. This version was sent to Mr. Kunz on July 1, 1992. Again, we received no
response. On July 23, I sent another letter requesting to meet. Finally Hal Kunz and Greg
Zubek agreed to meet, and on August 21, 1992 I met with them to discuss the issues of
settlement. At that meeting, the Bankerts again asked the same questions that they had
asked before, most of which were resolved by and covered in the provisions of the
- Settlement Agreement and Grant of Easement. It was clear that they, once again, had not
studied the documents or my cover letter in sufficient detail to conduct a meaningful
discussion. They also had not made a clean copy of the documents and asked that I send
them fresh copies so they could mark them up with their suggested changes. Several of their
questions, however, were also addressed to the remedy components and required
consultation with our design people. I told them we could call them with the answers to
these questions.

’It was not until September 9 of this year that the Trustees learned the true
geographic extent of the Bankerts’ new proposed facility. At that time, the Trustees
were provided with a map containing a hand-drawn line by Bob Bankert that showed the
transportation route into the new resource recovery facility. Rather than access the new
building on the side opposite Enviro-Chem, the Bankerts have proposed to enter from
the east, or Enviro-Chem, side of the building and have plans to build a “broad-swing"
access road that lies even closer to the site than the proposed building. The Trustees
have asked our consultant and engineers to review the Bankerts’ newest planned use of
the property. We will advise you as soon as we learn the scope and extent of the
encroachment into the remedy and whether these structures can coexist with the remedy.

BARNES & THORNBURG
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On Thursday, August 27, 1992, Don Williams called Mr. Greg Zubek with answers
to the questions raised on August 21. Mr. Williams spoke with Mr. Zubek at length
regarding the specific provisions of the Grant of Easement, the order of property reversions,
the requirement of a buffer zone, and various issues related to the access roads. During that
discussion Mr. Williams emphasized to Mr. Zubek the need to meet to discuss the terms
and to reach settlement. On that date, Don Williams also sent Hal Kunz and Greg Zubek
a clean copy of the Settlement Agreement and Grant of Easement to mark up and return
to us. To date we have received no written response.

On September 1, 1992, Mr. Williams spoke with Hal Kunz, Bob Bankert, and Greg
Bankert in a conference call regarding the very same questions raised by Greg Zubek in the
previous meeting. Mr. Williams again painstakingly reviewed the provisions of the Grant
of Easement and listened to their concerns regarding the Site map. At that meeting, the
Bankerts again asserted their right to use Parcel 45 in any manner they wanted and were
unhappy about our plan to use part of their property in the implementation of the remedy.
Mr. Williams also expressed to Mr. Kunz repeatedly the need to meet to discuss the
Settlement Agreement and to resolve the remaining issues. Mr. Kunz indicated that we had
delayed in not contacting him to respond to the questions raised in the August 21st meeting.
Mr. Williams informed him of the conversation with Greg Zubek of which he was
completely unaware. Mr. Kunz said he would call and arrange a meeting the following week
(after Labor Day) to discuss settlement. To date, we have received no such call.

On September 14, 1992, Mr. Williams sent Mr. Kunz another letter requesting to
meet to discuss settlement noting that we had received no substantive response to the
Settlement Agreement and Grant of Easement since they received it on May 4th. On
September 21, 1992, we received a letter from Hal Kunz. The letter is another item in a
growing list of confounding and inaccurate correspondence from the Bankerts. It references
new uses of Parcel 45 which interfere with the implementation of the remedy. Moreover,
Mr. Kunz states in his letter that we had promised an addendum to the Settlement
Agreement and that they need to receive that addendum before they can meet to discuss
the Site. However, the addendum is a technical memorandum drafted for a separate
Superfund site (Northside) and is completely irrelevant to the Enviro-Chem Site. Finally,
Mr. Kunz provided no opportunity to meet to discuss settlement. Our response to this latest
correspondence is enclosed.

Ownership of the Site

BARNES &THORNBURG
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Aside from the intransigence and delay which has occurred in trying to reach an
access settlement, the most troubling aspect of negotiations has resulted from the Bankerts’
and their counsels’ assertion that we have no right to use land outside the area of defined
contamination (defined by the Bankerts as the area described in the lease agreement under
which the Enviro-Chem corporation operated at the Site). In particular they have refused
to let us use Parcel 45 which is adjacent to and immediately west of the Site and which is
absolutely essential to the implementation of the remedy.?

The basis for the Bankerts’ refusal to allow us to use Parcel 45 is that in 1984, Parcel
45 was intentionally severed from the Enviro-Chem Site by Jon Bankert, Sr. and transferred
to them. Parcel 45 is now not owned by the previous Superfund owner. As a result, the
Bankert Children argue that they, as the new owners, have no obligation to provide access
and space for the construction and implementation of the remedy. In essence they have
argued that by their father’s severance of the property, they have been released from all

obligations to make property available for the remedy. They have also argued that any use -

of their property in constructing or effectuating the remedy is an infringement of their
property rights. Their analysis is flawed for at least two reasons.

First, it is clear from the survey prepared in 1987 by CH,M Hill, EPA’s contractor
for the Site, that the remedial site boundary extends into Parcel 45. We have established

3As specified in our most recent design plans, the western portion of Parcel 45 and
another Bankert parcel to the north is required to implement the remedy for several
reasons, including the following:

L access for vehicles and equipment used to construct the remedy (as noted
earlier the Site is landlocked);

. decontamination areas;

J construction/oversight trailers;

. support vehicles and trailers;

. staging of equipment and materials;

o construction of the cap, which will, of necessity, "spill over" the actual Site
boundaries into Parcel 45 to achieve adequate slope;

. construction and maintenance of a drainage swale;

. construction, maintenance and sampling of monitoring wells; and

areas to allow movement around the perimeter of the cap for maintenance
and access to the SVE System.
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through two independent surveyors that the Bankert Children actually own a portion of the
Enviro-Chem Site. As a result, they are potentially responsible parties under CERCLA
§ 107(a)(1) as owners of a Superfund site and have a responsibility, at a minimum, to
provide access to the Site to perform the remedy.

Second, the common law doctrine known as lis pendens provides that any party who
acquires title to real estate, with actual or constructive notice of pending litigation involving
that real estate, is bound by the judgment or decree issued in the pending litigation and
takes title subject to the rights of the parties to that litigation. The effect is to make all
successors in ownership abide by the outcome of a pending action as if they were the parties
to the action. Lis pendens is applicable to situations such as the one at hand where a party
severs a larger piece of property subject to litigation. In most instances, the new owner of
the severed parcel is bound by the outcome in the litigation as if the parcel was never
severed. Thus, the Bankerts’ claim that they have no obligation to provide access to the Site
because they do not own any of the Site (which clearly is not true) is unfounded. As shown
below, they take subject to the pending litigation and are bound by its outcome.

For a party who takes title to property involved in pending litigation to be bound by
that litigation, two requirements must be met. First, the pending action must involve title
to property or an action to enforce any lien, right to, or interest in real property. An
enforcement action of the type involved in the EPA’s original suit in 1983 is just such an
action. Second, for any judgment to bind subsequent purchasers or incumbrancers, they
must have actual or constructive notice of the pending litigation affecting the property. The
litigation in question was brought in 1983. The parties to that litigation include Jonathan
and Patricia Bankert, the parents of the Bankert Children. The doctrine provides that
subsequent purchasers have constructive notice of every fact contained in the pleadings or
that is apparent from the face of the proceedings which is relevant to the issue or relief
sought at the time of purchase and to all such facts that one would necessarily be on notice
of if they inquired about and which inquiry would bring to one’s knowledge. In 1984 when
the Bankert Children took title to Parcel 45, the Bankert Children clearly were aware of the
enforcement action and that a remedy would be required at the Site. Thus, they clearly had
constructive notice and are bound to cooperate with the remedy required by that
enforcement action. Severance of the properties did not release the Bankert Children from
their obligations. '

Despite the Trustees’ best efforts, the Trust has been unable to secure a formal

access agreement, although, by making calls prior to each visit, we have been able to get on
the site to perform various studies and inspections. We may therefore be forced in the near
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Thomas J. Krueger, Esquire
Ms. Karen A. Vendl
September 25, 1992

Page 10

future to request that the U.S. EPA assist us in obtaining long-term access, including the
condemnation of the Enviro-Chem Site and adjacent property pursuant to § 104(j) of
CERCLA, 42 U.S.C. § 9604(j). As you know, § 104(j) authorizes EPA, on behalf of the
President, to "acquire, by purchase, lease, condemnation, donation, or otherwise, any real
property or any interest in real property that the President [or EPA in his behalf]
determines is needed to conduct a remedial action . . . ". The Trustees are aware that the
circumstances which demand such an action are uncommon. Nevertheless the situation at
the Enviro-Chem Site and the conduct of the current landowners and their counsel may
dictate such action.

We look forward to discussing these issues at our upcoming September 30th meeting
in Chicago.

Sincerely,

John M. Kyle III
JMK:DEW:jjw:kkm
Enclosures
cc:  As to the United States or U.S. EPA
Regional Counsel, U.S. EPA
Director, Waste Management Division
Assistant Attorney General

As to the State of Indiana
Attorney General
Commissioner, IDEM

Enviro-Chem Trustees

DEWO00572
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TIER O CLEANUP GOALS - HUMAN HEALTH EVALUATION

Cleanup goals for chemicals in source media for Tier I are calculated based on a human
health evaluation using standard risk assessment assumptons. Cleanup goals are determined for
one of two possible land use scenarios; non-residental or residendal. The determinaton of
whether cleanup goals based on a residential or non-residential scenario apply to a particular site
depends on the environmenal site setting (i.e., onsite and surrounding land use patterns) and
projected future use. However, the use of cleanup goals to remediate a site based on an non-
residential scenario wrll require some land use restrictions to prevent unrestricted future use of
the site.

The methodology for calculation of Tier I, health-based cleanup goals was based on
EPA'’s preliminary remediation goals (EPA, 1991), incorporating changes agreed upon by the
Voluntary Remediation Program Technical Standards Subcommittee. The methodology for
calculation of Tier II cleanup goals is provided in three parts. This first part presents
background information and an overview of the heaith-based approach for determining
- preliminary remediation goais. Then detailed caiculations are provided which outine the
approach for calculating health-based goals specifically for the Tier I assessment. Finally,
cleanup goals for selected compounds are presented that are applicable for remediaton of sites
with a Tier [I assessment. ‘

OVERVIEW OF EPA APPROACH FOR DETERMINING PRELIMINARY
REMEDIATION GOALS

R Y}
.

EPA has identified a standardized approach for calculating cieanup goals or preliminary

- remediation goals (PRGs) for the remedial investigation and feasibility study (RI/FS) process on
federal Superfund sites. PRGs are eqmva.leat in concept to Tier II cleanup goals such that they
are health-based acceptable concentrations for chemicais of interest in a particular media. They
are also derived independently for a site or sites without requiring a site-specific risk assessment
(i.e., a Tier UI risk assessment). The method for caicuiating these PRGs was outlined in the
document Risk Assessment Guidance for Superfund: Volume | - Human Health Evaluation
Manual: Part B, Development of Risk-Based Preliminary Remediarion Goais (EPA, 9285.7-01B,
December, 1991), an overview of which is discussed below.

. EPA’s approach for determining PRGS fora s'ine include either applicable or relevant and
appropriate requirements (ARARs) and/or heaith-based acceptable concentrations. This
discussion, however, focuses only on the calculation of risk-based PRGs. Risk-based PRGs are
caiculated separately by chemical and media. The media evaluated in EPA Part B include soils
and groundwater (and/or surface water used as a potable water source). However, for Tier II,
soils were divided into two separate media based on their potential for exposure: surface soils
and subsurtace soils. Surface soils are defined as those soils within the top 2 feet of the surface
that would be incidentally contacted by an industrial worker, while working, or by residents
while playing (young children) and/or landscaping or gardening (adults). Subsurface soils were
defined as soils below 2 feet that would only be contacted directly during excavadon or

construction activities. The potential for contact to subsurrace or deeper soils would be less than

for surface soils and would occur under different circumstances (i.e., excavaton or
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construcuon).

The development of risk-based PRGs begins with the determinadon of the probable future
land use of the site and the potental receptor type that would apply. Potendal exposure
pathways are then idendfied using assumptions about the behavior and body parameters of the
applicable receptor. For calculation of PRGs for each media, EPA identified applicable
exposure pathways specific to the land use scenario evaluated. However, EPA only considered
those exposure pathways that contribute significantly to the overall exposure and risk in the
calculation of PRGs. Other relevant exposure pathways were assumed to contribute
insignificantly to the overall exposure and were not included. Relevant exposure pathways were
also assumed to vary according to residential and non-residental use scenarios. For the
residential scenario, the exposure pathways considered applicable for groundwater were ingestion
and inhalation of volatiles; and for soil was incidental ingesdon. For the non-residential
scenario, the exposure pathways considered applicable for determining PRGs for groundwater
was ingeston; and for soil were incidental ingestion and inhalation of volatiles and fugitdve
dusts.

Once exposure pathways are identfied, equations quandfying the heaith nisk to the
receptor can be deveioped. There are two general equations used in caiculating potental human
health effects in a risk assessment, one for carcinogenic effects, the other for noncarcinogenic
effects. They are, for the carcinogenic assessment:

R = SF = [, ®

where: R = excess lifetime cancer risk from exposure pathway i;
SF = cancer slope factor (mg/kg/day)*;
L = total chemical intake from exposure pathway { averaged over a
lifetime (mg/kg/day)

and, for the noncarcinogenic assessment:

RD .
where: H = hazard index from exposure pathway i;
L = average daily intake from exposure pathway i averaged over the
period of exposure (mg/kg/day);
RED =  reference dose (mg/kg/day).

Equations | and 2 are written in a general form in that chemical intake (I) varies according to
exposure pathway and receptor. Total cancer risk and hazard index are then calculated by
summing across all exposure pathways to give a total cancer risk (R0):



R, =L R | )

or total hazard index (HI_):
HI

- I I, (4)

The equations quantifying the risk from a given chemical concentration in a particular
medium can then be inverted to back-calculate a health-based acceptable chemical conceatration,
given an acceptable risk level. PRGs are then determined by using these equations with standard
EPA defauit exposure: factors, available toxicity data and appropriate target health effect levels.
EPA designed the PRG methodclogy to be used initiaily to calculate PRGs for a site using
strictly default parameters, and, at a later time, to be used with site-specific assumptions to
update the PRGs. However, application of the PRGs concept for caicuiating Tier I cleanup
goals assumes only the defauit parameters. Modification based on site-specific data. however,
could be implemented as a part of a Tier III risk assessment.

Toxicity data refers to cancer slope factors (SFs) and reference doses (RfDs), collectively
termed dose-response factors, used in Equations 1 and 2. Dose-response factors relate the intake
or dose of a chemical to a carcinogenic effect or noncarcinogenic systemic effect from exposure
to a2 contaminated medium. Dose-response factors are specific to a chemical and exposure
pathway (i.e., oral versus inhalation). SFs and RfDs are obtained first from EPA’s Integrated
Risk Information System (IRIS), or if not available in IRIS, from EPA's Health Effects
Assessment Summary Tables (HEAST).

Target heaith effect levels refer to the levels of cancer risks or hazard indices that are
deemed acceptable by the EPA for a particular site. Target health effect levels are cancer risks
and hazards indices below which the potendal for effects to human health are assumed to be
negligible or inconsequential. Generally, cancer risks are evaluated based on a range of
acceptable risk from 1 in 10,000 (10*) to 1 in a 1,000,000 (10*. Noncarcinogenic effects are
. evaluated based on a hazard index of one or below which is generally deemed to be-acceptable.
The range of acceptable risk for the carcinogenic assessment reflects the range of uncerwinty
in the analysis and interpretation of the results for a particular site. This range aiso reflects the
range of acceptability for various land uses. For federal Superfund sites investigated under the
national contingency plan (NCP), sites with a cumulative total cancer risk level below 10¢ for
all applicable receptors indicate no remedial action is needed. Whereas, for sites with cancer
risk levels above 10, some remedial action must be taken to mitigate potential cancer risks.
For sites with maximum cancer risks in the range 10* to-10%, action is taken on a site-specific
basis. Typically on sites with unrestricted future use (i.e., where residential use is possibie),
the target risk level is closer to 10¢. However, on sites with restricted land uses for current and
future non-residential purposes. target risk levels higher than 10 are often selected. Therefore.
for determining health-based cleanup goals for carcinogens in the Tier II analysis, a "point of
departure” for sites with unrestricted future use (i.e., including residential use) were based on
a 10" target cancer risk level. For sites where current and future land use is restricted to non-
residential purposes, the “point of departure” for carcinogens was the 10 target cancer risk
level. The target hazard index used for evaluating noncarcinogenic compounds was 1, for
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compounds that are not considered bicaccumulative, and 0.2, for compounds that are considered
bioaccumulative. Table | of Water Quality Criteria for Specific Substances (Indiana Register,
Volume 16, Number 7, April 1, 1993) was the basis for determining whether or not a compound
was considered bioaccumulative.

CALCULATION OF HEALTH-BASED CLEANUP GOALS

Health-based cleanup goals were calculated for soils and groundwater according to EPA's
PRG approach, with one excepton. Cleanup goals for soils were developed separately for
surface and subsurface soils since they differ in the potental for direct contact exposure.
Cleanup goals for surface soils were based on EPA's PRG approach considering target receptors
of either residents, for sites remadiated for unrestricted future use, or industrial workers, for
sites that are remediated for restricted land use for non-residential purposes. For subsurface or
deen, wils, wplicakia metyans wr aveanvion, wankess (e, far wility placement
maintenance) or construction workers. These particular receptors would be exposed to
subsurface soils at a higher rate (i.e., higher conwact rate per day or event) than an non-
residential worker or resident would be exposed to surface soils, but the exposure would occur
over a shorter duradon. The following paragraphs provide a discussion of caiculating heaith-
based criteria applicable for the non-residendal and residential land use scenarios.

Non-Residential Land Use Scenario

Surface Soils; Potendal exposure pathways considered applicable for surface soils in the non-
residential scenario were incidental ingestion and inhalation of volatiles and fugitive dusts. The
cancer risk, R, and hazard index, HI, for these exposure pathways by an industrial worker are
calculated using equations written in the form of Equations 1 and 2, however they are expanded
to consider specific formulas for calculating intake (1) as follows, for carcinogens:

_EF <« ED = C, « (SF, = IRy * 107 Kgimg) + (SF, « IR, + (UVF « UPEP)) (5)
BW « AT « 365daysfyr

R

and for noncarcinogens:

EF < ED = C, < (URM, - IRy + 10~ Keimg) + (VR * IR, * (UVF + UPER)) ()
BW = AT « 363daysiyr

HI =

The variables VF (soil to air volatilization factor) and PEF (particulate emissions factor) relate
the exposure concentrations for the chemical in air to source concentration in soil. The values
of VF and PEF are calculated according to the following equations:

VF (milkg) = (LS Ve DE)_ (3.ldeasD? M
4 24D, + £ K, -0 kelg



-

where:

2 = D-E
a (cm-fs) P‘.(I_B (8)
E +
K-
and
PEF (mikay = (LS * ¥ « DH = 3600sih, _ 1000g/ky L)
(mJke) = ¢ " > w6~ (@ - (UJUY + FD

The definitions of variables in Equations 5 through 9 and their EPA recommended defauit values
are provided in Table 1. Equations 5- andﬁabovepmdenummcmmatuofmnsk(ll)
and noncarcinogenic hazard index (HI) as a function of the concentration of a chemicai in soil.
These equations can be inverted to solve for the soil concentration which becomes the heaith-
based criteria (C,,,) for a particular compound, as follows:

C = BW « TR = AT «365davs/year
™ EF -EDdsF «10%g/mg « IR, +~ SF, IR + [ ) ao
.t . mg 'sedf t 'aly VF PE)
and
Cc = BW = THI = AT «365daysfyear @
EF -zn-(amb) «10kgimg = R, ~ (URD) * IR, - (—I};«ép) <
where: TR target cancer risk level; and

THI target hazard index.

The above expression allows for the explicit calculation of a soil heaith-based criteria once target

Under the default assumptions presented in Table 1, and assuming a target cancer risk
level('l'R)oflO"andtargethzurdmdex(‘[‘HI)oflforthenon-mdenmlscmno the above
nwoeqmomreduceto

~3
c - 29«10

(5+10° « SF) « ( (— - 43-10"»

(12)



and
c_ =- 02
(s+109&D) + (URD, « (22 - 437107

(13)

Subsurface Soils; As with surface soils, potential exposure pathways applicable for a
construction or excavation worker exposed to subsurface soils are incidental ingestion and
inhalation of volatiles and fugitive dusts. The cancer risk and hazard index for construction
workers were calculated and combined for these exposure pathways based on Equaton 5 for
carcinogens and Equation 6 for noncarcinogens. The parameter definitions for variables specific
for construction workers exposed to subsurface soils are provided in Table 2. As with surface
soils, health-based criteria (C,,,) for subsurface soils are calculated based on inverting Equations
5 and 6 and generating equations similar to 10 and 1.

Under the default assumptions presented in Table 2. and assumihg a target cancer risk
level (TR) of 10° and THI of | for construction workers in the non-residental scenario,
Equadons 10 and 11 reduce to:

c = 5.1«107%
N 20

«10~¢ « +* € (e = 4.3“104

ey - i -

(14)

and
146

e (1s10RD,) ~ (IIJW, . (% - 4,3.10-4» (15)

Groundwater: The exposure pathway considered applicable for groundwater in the non-

residential land use scenario is ingestion. Cancer risks and hazard indices from this exposure

pathway are caiculated in equations that combine these intake assumptions as follows, for

potential carcinogens: '

_EF=ED = C, *SF, - IR, ' o)
BW o AT + 365 daysiyr

R

and, for noncarcinogens:



<

EF « ED « C_ « IR,
RD, « BW + AT + 365 daysfyr

a1 = (17)

The definitions of variables in Equations 16 and 17, and the EPA recommended defauit values
are provided in Table 3. Equations 16 and 17 present heaith effects as a function of
concentration of a chemical in groundwater. These equations can be inverted to solve for water
conceatrations or health-based criteria (C,.,) for groundwater as follows:

TR = BW < AT « 365 davsfyr
C = - 18
et EF « ED = SF, = IR, a8

and

c amtRﬂJ.-BW-AT-BGSJaW_ (19)

~ EF « ED « IR,

If the default assumptions presented in Table 3 are usedandatargctcancernskof 10°
and target hazard index of 1 are assumed, the above equations reduce to, for carcinogens:

. 286 = 107 20)
C o SF, -

and, for noncarcinogens
Cpou = 1022 ¢ RD, ' @1

Residential Land Use Scenario

wmpomnﬂexpommmyappmmeformtﬁeesoihmmemﬁd
scenario was incidental ingestion. The equations of risk to a resident from soil ingestion are
slightly different from the non-residential scenario as the ingestion rate is weighted to account
- for the change in body weight and ingestion rate as a resident child ages into a resident aduit.
The equations to be used to calculate risk and hazard index from soil ingestion under a
. residential scenario are:

_SF, < C, « 107 Kgimg = EF = IF ey 2
fue = — AT « 365 daysfyear '

and for noncarcinogens:



C, -« 10 Kg/mg = EF - [F-‘ll-v
Ay = e * AT « 365 daysfyear (23)

where L'F,,,,.,,. is the timc-weightcd average sojj ingestion rate for residents divided body weight,
Unlike the soi] ingestion rate (IR, used for 5 non-residental or constryction worker, IF

IR *EDgets  Rootpuge 7.3 *ED 7-31
F (mg-yng-da)')= -6 el-6  “ssillage age. (29)
Solbay ‘ BW,_, W,

The definitions of Parameters in Equations 22, 23 and 24, and the EpA recommended defayj;
values are provideqd in Table 4. Equadons 22 and 23 SPeCIfY cancer risks and hazard indiceg as
3 functon of soij concentradon. These quations can be inverted 1o solve for sojl concentrations

IR « AT +365davs/year 29

C =
SF, «10%kg/mg « EF MF g
and
€« THI «4T. : ‘ 26
URD, «10%g/mg « £F AF ey
where: TR = target cancer risk level; and
THI = target allowabje hazard index. -
If the ass pmte&mrable4areusedandanrgetmmkof10‘
andtzrgethanrdmdexoflateassumed. ﬂleaboveeqmﬁon:reduce to:
0.64
C~ = & (21)
and .
Crou = 27010 (RD) 23



would be applicabie for-the residential scenario. Thus, cleanup goals for subsurface soils in the
residential scenario are the same as those determined for the non-residental scenario.

Groundwater: Potential exposure pathways considered applicable for groundwater in the
residential land use scenario include ingestion and inhalation of volatiles. Cancer risks and
hazard indices from these two exposure pathways are calculated in equations that combine these
intake assumptions as follows, for potential carcinogens:

.EF.ED.c_.((SF.c1&).(sp,.K.m'))

R (29)
BW « AT « 365 daysfyr
and, for noncarcinogens:
gy - 2 ED < C_ - (URD, - R) - (URD, + K + IR)) 30)

BW <« AT « 365 daysfyr

The definitions of variables in Equations 29 and 30, and the EPA recommended default values
are provided in Table 5. Equations 29 and 30 present health effects as a function of
concentration of chemical in groundwater. These equations can be inverted to solve for water
concentradons or heaith-based criteria (C,,,.) for groundwater as follows:

c . - TR » BW « AT = 365 davsfyr (K3 V)
goal
EF « ED « ((SF, « IR) + (SF, « K « IR))

and

c . THI « BW « AT = 365 davsfyr
~ EF < ED « (URD, + IR) + (URD, + K + IR))

(32)

If the defauit assumptions presented in Table 5 are used and a target cancer risk of 10
and target hazard index of 1 are assumed, the above equations reduce to, for carcinogens:

L7 « 10
cC.*" 33
e @ «SF)+(15 +5F) :

and, for noncarcinogens

60.8
C . * — _
=~  &Rm) - (15IRM) G4




TIER II CLEANUP GOALS

Cleanup goals were caiculated for a representative set of chemicals for the Tier I
Voluntary Remediation Program based on the procedures outlined above. Table 6 presents this
list of chemicals along with analytical detection limits and a determination of whether or not the
compound is considered bioaccumulative. Table 7 presents appropriate chemical propertes and
dose-response data used for calculation of health-based criteria. This represenmadve list of
chemicals includes semi-volatiles, volatiles, pesticides and PCBs and inorganics (i.e., metals and
cyanide). Literature sources for chemical property data include the following:

Howard, P.H. 1989. Faze and Exposure Data for Organic Chemicals.
Lewis Publishers, Chelsia Michigan.

EPA, 1989. Hazardous Waste Treanmenz, Storage and Disposal Facilities
(TSDF) - Air Emissions Models. Appendix D: Properdes for Chemicals
of Interest. EPA-450/3-87-026. November. 1989. :

EPA. 1986. Superfund Public Health Evaluation Manual. Appendix A:
Summary Tables for Chemical-Specific Data. EPA/540/1-86/060.
October, 1986.

PADER, 1990. Risk Assessment/Fate and Transport Modeling System.
Appendix B: Selected Parameter Values for Common Contaminants.
Bureau of Waste Management, Pennsyivania Dept. of Environmental
Resources. July 13, 1990. '

Dose-response data were obtained from the Integrated Risk Informartion System (IRIS.
1993), and if not available in IRIS, from the Heaith Effects Assessment Summary Tables
(HEAST, 1992: with Supplemental Updates Nos. ! and 2). Only dose-response data for
chemicals with toxicity data from IRIS (1993) and HEAST (1992) were used with the exception
of potentially carcinogenic PAHs. Seven of the priority pollutant PAHs are classified as B2
probab;e carcinogens (IRIS, 1992) as follows:

benzo(a)pyrene;

chrysege:
benzq(a)amhrawxe;
benzo(k)fluoranthene;
benzo(b)fluoranthene;
dibenzo(a,h)anthracene; and
indeno(1,2,3-c,d)pyrene.

However, EPA-verified CSFs only exist for benzo(a)pyrene (IRIS. 1992). Therefore, cancer
slope factors are needed to perform a carcinogenic assessment for the other 6 potentiaily
carcinogenic PAHs. EPA is currenty considering evaluating the carcinogenicity of the other
potentially carcinogenic compounds based on a toxicity equivalency factor (TEF) approach
relative to carcinogenicity of benzo(a)pyrene. An interim draft policy for evaluaring the
carcinogenicity of the other PAHs was released in 1990 (EPA. 1990. Draft Interim Policy for
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Esrimaring Carcinogenic Risks Associated With Exposures 10 Polvcyclic Aromaric Hydrocarbons
(PAHs), OSWER Directive #9285-4-02). This draft interim policy first idendfied the TEF
approach for assessing the carcinogenicity of PAHs other than benzo(a)pyrene. This was further
supported by a recent EPA memo from Kenneth A. Poirer, Director of Superfund Health Risk
Technical Support Center for Chemical Mixtures and Assessment Branch, concerning PAH
toxicity (Risk Assessmens for Polyaromasic Hydrocarbons, Memo to Sarah Levinson, EPA
Region 1, January, 1992). Also, the Environmental Criteria and Assessment Office (ECAQ)
of EPA in Cincinnati was contacted concerning the appropriate methodology for the carcinogenic
assessment of PAHs. Dr. Rita Schoeny, Associate Director of Science for ECAO, stated that
a TEF approach is appropriate for evaluatng the carcinogenicity for the other six potentially
carcinogenic PAH compounds using the TEF factors relative to that of benzo(a)pyrene. These
TEF factors are as follows: A

PAH Compound TEF CSE
benzo(a)pyrene - l 7.3
benzo(a)anthracene - 0.1 0.73
benzo(b)fluoranthene - 0.1 0.73
benzo(k)fluoranthene - 0.01 0.073
chrysene - 0.001 0.0073
dibenzo(a,h)anthracene - 1.0 7.3
indeno(1,2,3-c,d)pyrene - 0.1 0.73

Therefore, with the absence of verified EPA CSFs for PAHs other than benzo(a)pyrene, PAHs
carcinogenicity were assessed based on the TEF approach, suggswdbyEPAandrwommended
by Dr. Schoeny of EPA’s ECAQ.

An overview of health-based cleanup goals by scenario (non-residential or residendal) and
by media are provided below.

Non-Residential Scenario

Groundwater;: Cleanup goals for groundwater in the non-residential scenario were determined
based on heaith-based criteria from direct contact using the default Equations 20 and 21.
However, for implementation purposes for a site remediation program, health-based
concentrations were compared to practical quantitation limits (PQLs) and drinking water criteria
(i.e., non-zero maximum contaminant level goals (MCLGs] or maximum contaminant levels
[MCLs] from the Safe Drinking Water Act) for determination of the cleanup goal. The practical -
quantitation limit is the lowest level that can be refiably achieved for a particular analyte within
speaﬁedhmmofpmnmmdmmydunngmmhbmryopaﬁnngmdinomfora

procedure. PQLSs were determined based on Test Methods for Evaluating Solid Waste

(EPA, 1986; SW-846). Representative test methods considered applicable for compounds in
water include:

‘Method 8270 for semi-volatiles;
Method 8240 for volatiles;
Method 8080 for pesticides and PCBs;
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Method Seﬁcs 200 for metals and inorganics.

However, final PQLs would vary according to the specific analytical method used. Health-based
concentrations were first compared to PQLs. For those compounds having health-based
concenmations less than the PQL, the PQL was considered the cleanup goal. Finally, heaith-
based concentrations were compared to drinking water quality criteria (i.e., non-zero MCLGs
and MCLs). For those compounds with criteria below MCLGs or MCLs, the cleanup goals
were based on applicable drinking water criteria.

Table 8 presents applicable drinking water criteria, PQLs and health-based concentrations
that were used to determine Tier II cleanup goals for groundwater in the non-residential scenario
(i.e., on sites remediated for restricted future use). Heaith-based concentrations for carcinogens
in the non-residential scenario were calculated assuming a 10 target risk level. Health-based
concenmations for noncarcinogens were calculated based on a target hazard index of 1, for non-
bioaccumulative compounds. and 0.2 for compounds that are bioaccumuiative. Cleanup goals
identified as NA for partcular compounds indicate appropriate toxicity data is not available or
not appropriate for that partcular compound. For some compounds. cleanup goals were
.determined from both the carcinogenic and noncarcinogenic assessment. The appropriate
cleanup goal would, therefore, be the lower of the two values. For other compounds, such as
lead, no toxicity values were available and therefore, heaith-based cleanup goals could not be
calculated based on this methodology. However, there are data availabie to assess cleanup goais
for compounds such as lead, such as MCLs or other EPA documentation which should be
consuited.

Surface Soils: Cleanup goals for surface soils in the non-residendal scenario were determined
based on heaith-based concentrations from direct contact using the defauit Equadons 12 and 13.
However, health-based concentrations were compared to practical quantitation limits (PQLs) for
determination of the cleanup goal. The consideration of PQLs was considered necessary for
application of cleanup goals to site remediation programs. For compounds having heaith-based
concentratons less than the PQL, the PQL was considered the cleanup goal. A maximum upper
limit is proposed for each chemical class in surface soil according to the following criteria:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;

total cyanide concentrations of 1,000 mg/Kg;

total mercury concentrations of 1,000 mg/Kg; and

total heavy meaal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potential exposure pathways not evaluated
in the calculation of health-based criteria.

Table 9 presents PQLs and heaith-based concentrations that were used to determine Tier
II cleanup goals for surface soils in the non-residential land use scenario (i.e., on sites
remediated for resmicted fumre use). Cleanup goais for carcinogens in the non-residenual
scenario were calculated assuming a 10 target risk level. Cleanup goals for noncarcinogens
were calculated based on a targer hazard index of 1, for non-bioaccumuiative compounds, and
0.2 for compounds that are bicaccumulative. '



Subsurface Soils: Cleanup goais for subsurface soils in the non-residential scenaro were
determined based on two health-based criteria: direct contact using the defauit Equations 14 and
L5; and based on leaching to groundwater and protection of a groundwater criteria or standard.
The leaching pathway was not considered in the calculation of PRGs, however, the lw:hmg of
chemicals from soils to groundwater and the protection of groundwater was deemed an important
consideration for establishing cleanup goals for subsurface soils. Subsurface soil concentrations
that are considered protective of groundwater via leaching were calculated based on EPA’s
Organic Leaching Model (OLM) (Fina! Organic Leaching Mode! (OLM); EPA 51 FR 41082,
Nov. 13, 1986 - see Attachment II], which involves the equadon:

C, = 0.00211 « C™ « 501%™ 39

where: C, = Concentration in the leachate (mg/L);
C, = Concentration in the soil or solid medxa (mg/Kg); and
Sol = Aqueous solubility (mg/L).

By substituting a groundwater cleanup goal (C,,) for C, in Equation 35 and re-arranging term,
- an acceptable subsurface soil concentration (C,) is calculated with the equation:

C =|—2Se ’ 36
‘' 10.00211 « Sal% 7|

The heaith-based criteria was the lower of the either the health-based concentration from the
direct contact method or from the leaching method. However, as with surface soils, heaith-
based criteria were compared to practical quantitation limits (PQLs) for determination of the
final Tier II cleanup goal. This is necessary for implementation purposes in a remediation
program on subsurface soils. For compounds having health-based criteria less than the PQL,
the PQL was considered the cleanup goai. A maximum upper limit is proposed for each
chemical class in subsurface soils, bamdonthcdmwsaonprowdedabovefwsurﬁcesoﬂs
including the following:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;

total cyanide concentrations of 1,000 mg/Kg;

total mercury concentrations of 1,000 mg/Kg; and

total heavy metai concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potendal m:posure pathways not evaluated
in the calcuiation of heaith-based criteria.

Table 10 presents PQLs and heaith-based concentrations from the direct contact and .
leaching methods for determination of Tier II cleanup goals for subsurface soils in the non-
residential land use scenario (i.e., on sites remediated for restricted future use). Cleanup goals
for carcinogens in subsurface soils from the non-residential scenario were calculated assuming
a 10 target risk level. Cleanup goals for noncarcinogens were caicuiated based on a target



hazard index of 1, for non-bioaccumulative compounds. and 0.2 for compounds that are
bioaccumuiative.

Residential Scenario

Groundwater: Cleanup goals for groundwater in the residental scenario were determined based
on health-based criteria from direct contact using the default Equatons 33 and 34. Heaith-based
concentrations were compared to practical quandtation limits (PQLs) and non-zero maximum
contaminant leve] goals (MCLGs) or maximum contaminant levels (MCLs) from the Safe
Drinking Water Act, for determination of the cleanup goal. Heaith-based concentranons were
first compared to PQLs. For those compounds having heaith-based concentrations less than the
PQL, the PQL was considered the cleanup goal. Finally, heaith-based concentrations were
compared to drinking water quaiity criteria (i.e., non-zero MCLGs and MCLs). For those
compounds with criteria below MCLGs or MCLs, the cleanup goals were based on applicable
drinking water criteria.

Table 1l presents applicable drinking water criteria. PQLs and health-based
concentrations that were used to determine Tier [I cleanup goals for groundwater in the
residential scenario (i.e., on sites remediated for unreswricted future use). Health-based
concentrations for carcinogens in the residential scenario were calculated assuming a 10 target
risk level. Heaith-based concentrations for noncarcinogens were calculated based on a target
hazard index of 1, for non-biocaccumulative compounds, and 0.2 for compounds that are
bioaccumulative.

Surface Soijls: Cleanup goals for surface soils in the residental scenario were determined based
on heaith-based concentrations from direct contact using the default Equations 27 and.28.
Health-based concentrations were compared to practcal quantitation limits (PQLs) for
determination of the cleanup goal. For compounds having health-based concentrations less than
the PQL, the PQL was considered the cleanup goal. A maximum upper limit is proposed for
each chemical class in surface soils which include the following:

total semi-voiatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;

total cyanide concentrations of 1,000 mg/Kg;

total mercury concentrations of 1,000 mg/Kg; and

total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potental exposure pathways not evaluated
in the calculation of heaith-based criteria.

Table 12 presents PQLs and health-based concentrations that were used to determine Tier
{I cleanup goals for surface soils in the residential land use scenario (i.e., on sites remediated
for unrestricted future use). Cleanup goais for carcinogens in the residential scenario were
calculated assuming a 10 target risk level. Cleanup goais for noncarcinogens were caiculated
based on a target hazard index of 1, for non-bicaccumuiative compounds, and 0.2 for
compounds that are bioaccumulative.

14



S_t;b_gl_rfg_gg_Sbﬂ;_;_ Cleanup goals for subsurtace soils in the residendal scenario were determined
based on the discussion provided above for the non-residendal scenario. However, the
applicable groundwater criteria for the leaching assessment were based on the groundwater.
criteria discussed above for the residential scenario. The health-based criteria was the lower of .
the either the heaith-based concentration from the direct contact method or from the leaching
method. Health-based criteria were then compared to practical quandtation limits (PQLs) for
determination of the final Tier II cleanup goal. For compounds having heaith-based criteria less
than the PQL, the PQL was considered the cleanup goal. A maximum upper limit is proposed
for each chemical class in subsurface soils which inciude the following:

total semi-volatile compounds not to exceed 10,000 mg/Kg;
total volatile compounds not to exceed 1,000 mg/Kg;

total cyanide concentrations of 1,000 mg/Kg;

total mercury concentrations of 1,000 mg/Kg; and

total heavy metal concentrations not to exceed 10,000 mg/Kg.

These limits were established to be protective of other potendal exposure pathways not evaluated
in the calculation of health-based criteria.

Table 13 presents PQLs and heaith-based concentrations from the direct contact and
leaching methods for determination of Tier iI cleanup goals for subsurface soils in the residential
land use scenario (i.e., on sites remediated for restricted future use). Cleanup goais for
carcinogens in subsurface soils from the residential scenario were calculated assuming a 10
target risk level. Cleanup goals for noncarcinogens were calculated based on a target hazard
index of 1, for non-bicaccumulative compounds, and 0.2 for compounds that are
bicaccumulative. :

° ‘
Summary

This section discussed the calcuiation of cleanup goais for Tier I in the Voluntary
Remediation Program. Cleanup goais were presented for surface soils, subsurface soils and
groundwater separately for an non-residential and residential land use scenario. Tier II cleanup
goals were presented for representative compounds. Tables 14 and 15 present cleanup goais for
the non-residential and residential scenarios, respectively. Cleanup goals were determined based
on heaith-based concentrations from a human heaith risk assessment. However, the
determination of cleanup goals also considered practical quantitation limits (PQLs) based on
available analytical methods for soils and groundwater. PQLs must be considered when
establishing definable cleanup goals to be met in a site remediation program.

15




TABLE 1
INTAKE ASSUMPTIONS FOR EXPOSURE TO SURFACE SOILS
IN THE INDUSTRIAL SCENARIO

Parameters Definition {units) Default Value

Assumptions For Calcalation of Cleanup Goals for Sarface Soi

C, chemical coneentration in soil (mg/Kg) -

TR target excess individual lifetime cancer risk (unitess) 10~* (industrial)

THI target acceptable hazard index (unitess) 1

SF, © oral cancer slope factor (mg/Kg—day)™ chemical —specific

SF, inhalstion cancer siope (actor (mg/Kg—day)™ chemical—specific
‘RID, oral reference dose (mg/Kg/day) chemical —~specific

RID, nhalation reference dose (mg/Kg/day) chemical—specific

AT . Averaging time (yr) 70 yr — carcinogenic

, 25 yr — noncarcinogenic

EF exposure frequency (daysiyr) _ 250 davspyr

ED expasure duration (yT) . Sy

R, soil ingestion rate (rugday) 50 mg/day

IR, inhalation rate (m’/day) 20 m’/day

VF volatiliztion (actor (m*/Kg) (see Equation 7 and factors below)
PEF particulate emissions factor (m’/Kg) (see Equation 9 and factors below)

Asmnpuoas for Estimation of Volatilization Factor (VF)

leagth of side of contaminated area (m) 45 m
V wind speed in mixing zone (m/4) 225 mis
DH diftusion height (m) im
A area of contamination (cm®) .20250.000 cm*
D, effective diffusivity (cm?) , D xE®
E true soil porosity (unitess) 03s
K, soilfair partition coefficient (g soil/cm’ air) (H/K ) x4l.where 4l isa
units conversion {actor
P, true soil deasity or particulate density (g/cm®) s 265 gfem’
T exposure intarval (s) ) 7.90E+08 s
D, molecular diffusivity (cm’s) _chemical —specific
H Henry’s law constaat (stm —m*/mol) chemical —specific
K, soil —water partition coefficieat (cm’/g) chemical —specific. or K, x OC
K. organic carbon partition coefficient (cm’/g) chemical ~specific
oC organic carbon content of soil (fraction) i site —specific. or 0.02
Assumptioas [or Estimation of Particulate Emission Factor (PEF)
Ls length of side of contaminated sres (m) 4Sm
v wind speed in mixing zone (m/s) 225 mis
DH diffusion height (m) _ 2m
A area of contamination (m®) 218 m*
0.036 respirable fraction (g/m®~br) 0.036 g/m*~hr
G fraction of vegetative cover (unitless) Q
U, mean snnual wind speed (m/s) 435 mis \
U, equivalent threshold value of windspeed at 10 m (m/s) 128 mss

F(x) function dependeat on U /U, 0.0497




TABLE 2

INTAKE ASSUMPTIONS FOR EXPOSURE TO SUBSURFACE SOILS

Parameters

IN THE INDUSTRIAL AND RESIDENTIAL SCENARIOS

Defauit Value

Assamptioas For Caicuiation of Cleanup Goals for Subsurface Soil

C, chemical coneeatration in soil (mg/Kg) -
TR target excess individual lifetime cancer risk (unitess) 10~* (industrial)
THI target acceptable hazard index (unitiess) 1
SF, oral cancer slope factor (mg/Kg—day) ™ chemical ~specific
SF, inhalation cancer siope factor (mg/Kg—day)™ chemical —specific
RID, oral refereace dose (mg/Kg/day) chemical —~specific
RID, inhalasion reference dose (ug/Kg/day) chemical —specific
AT averaging time (y7) 70 yr — carcinogenic
1 yr — noncarcinogenic
EF exposure frequency (days/yr) 175 5 daysAwk. 35 weeksir
ED exposure duration (yr) 2yr
R soil ingestion rate (mg/day) 100 mgrday
R, inhalation rate (m’/day) 20 m’/day
VF volatiliztion factor (m*/Kg) (see Equation 7 and factors below)
PEF particuiate emissions factor (m*/Kg) (see Equation 9 and factors below)
Assumptions for Estimation of Volatilization Factor (VF)
Ls length of side of contaminated area (m) 45 m
v wind speod in mixing zone (m/s) 225 mss
DH diffusion height (m) . 2m
A area of contamination (cm®) 20250.000 cm®
D, effective diffusivity (cm®) - DyxE™®
E true soil porosity (unitess) 0as
K, soil/air partition coefficieat (g soil/cm’ air) (H/K,)x 41 . where 4l isa
' units conversion factor
P, true soil density or particulate deasity (g/cm’) 265 gfem’®
T exposure interval (s) ‘ T90E+08 s
D, molecular diffusivity (cro*/s) chemical ~specific
H Henry’s law constant (atm —m*/mot) chemical —specific
K, soil -water partition coefficient (cm’/g) chemical —specific, or K x OC
K, organic carbon partition coefficient (cm’/g) chernical —specific
oC orgasic carbon content of s0il (fraction) site—specific. or 0.02
Assemptions for Estimation of Particaiate Emizsion Factor (PEF)
LS leagth of side of contaminated ares (m) 4Sm
v wind speed in mixing zone (m/s) 225 mss
DH diffusion height (m) 2m
A area of contamination (ra°) 2025 m®
0.036 respirable fraction (g/m®—hr) 0.036 gm*~hr
G (raction of vegetative cover (unitless) 0
u, roean annual wind speed (m/s) 45 m/s
U, equivalent threshoid value of windspeed at 10 m (m/s) 128 m/s
F(x) function dependent on U_/U, 0.0497




TABLE 3

INTAKE ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER
IN THE INDUSTRIAL SCENARIO

Paramecterx Definition (units)

Defauit Value

Assamptions For Calcalation of Cleanup Goals for Groundwater

Cw
TR
THI
SF,
RfD
BW

AT

EF
ED
IR,

]

chemical concentration in water (mg/L)

target excess individual lifetime cancer risk (unidess)
target acceptabie hazard index (unidess)

oral cancer slope factor ((m/Kg—day)™")

oral reference dose (mg/Kg/day) '

adult bodv weight (Kg)

averaging time (yr)

exposure (requency (days/yr)

exposure durauon (yr)
daily water ingesuon rate (L/day)

10~¢ (industrial)
14 .
chemical —specific
chemical —specific
70 Kg
70 yr — carcinogenic
15 yr — noncarcinogenic
250 daysyr
Ly
1 Lday




TABLE 4
INTAKE ASSUMPTIONS FOR EXPOSURE TO SURFACE SOILS
IN THE RESIDENTIAL SCENARIO

Paramcterx Decfinition (units) Default Value

Assumptions For Calcalation of Cleanup Goals for Surface Sod

C, chemical concentration in soid (mg/Kg) -
TR target excess individual lifetime cancer risk (unitess) 10™* (residenual)

THI target acceptable hazard index (unitless) 1
SF, oral cancer slope factor (mg/Kg—day)™ chemical ~specific
RID, oral reference dose (mg/Kg/day) chemical =specific
AT averaging time (yr) 70 yr - carcinogenic
30 yr — noncarcinogenic -~ .
EF exposure trequency (davsaT) 350 daysar
ED exposure durauon (yr) 3Oy
F e age—adjusted ingesuon tacwor(mg—yrKg—day) 114 mg-yuKg—day

Assamptions for Calculation of IF__,

BW .., average body weight from ages | -6 (Kg) 15 Kg
BW__,. , average body weight from ages 7-31 (Kg) 70 Kg
ED, ... cxposure durauon during ages 1 —6 (yT) 6yr
ED, _. ;. ¢xposurc duration during ages 7—31 (yr) 24 yr

IR e -4 iNGESTION rate of soil age 1 10 6 (mg/day) 200 mg/day
IR ieaw 731 iNBEStiOn rate of soil all other ages (mg/day) 100 mgsday




TABLE 5
INTAKE ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER
IN THE RESIDENTIAL SCENARIO

Parameters Definition (upits) Defauit Value

Assumptions For Calculation of Cleanup Goais for Grouadwater

Cw chemical concentraton i water (mg/L) -
TR target excess individual lifetime cancer risk (unitless) 10™* (residential)
THI target acceptable hazard index (usitess) -1
SF, oral cancer siope factor ((m ¥Kg—day)™") chemical —specific
RID, orai reference dose (mg/Kg/day) chemical —specific
SF, whalation cancer stope factor ((mg/Kg—day)™") : chemical ~specific
RID. inhalation reference dose (mg/Kg/day) chemucal —~specific
BW adult body weight (Kg) 70 Kg
AT averaging ume (vr) 70 yr — carcmnogenic
25 yr — noncarcinogenic
EF exposure frequency (daysAT) ' ' 350 daysAr
ED expaosure durauon (yr) 30 yr
IR, daily indoor inhalatioa rate (m’/day) 15 m’/day
R, daily water ingestion rate (L/day) 2 L/iday :
K volatilization factor (unidess) 0.0005°1000 L/m*® (Andeiman 1990




REPRESENTATIVE COMPOUNDS AND CIIARACTERISTICS

<

TABLE 6

Manmum Manmum
Compound is  Contamunant Contamunant Practial or Estimated Quantitation Limijes®
Chemual Compound Considered Level Levet Gaal Low Conuammated Soi Groundwater
Natne Type? Bicaccumuntable® (MCL) (MCLG) Value Method Vaiue Method
(veyno) (mg/L) /mg/L) (myyKg) (me/L)

napathalenc semivolanie no 0.66 i SW846 — 8270 | | 0.01 | SWB46 — 3270 |
icenapntiviene ! semivotatie no 0.66 | SW846 ~ 3270 1 | 0.01 | SW846 ~ 82701
cenapathene | semrvolatie no 0.66 | SW846 — 8270 | | 0.01 | SWB46 — 8270 |
(luorence ! semivolaale no Q.66 | SWB46 —~ 3270 1 | 0.01 I SWas6 ~ 8270 |
phenanthrene " semmvoladle no 0.66 | SWB46 — 8270 ! ' 0.01 } SWB46 ~ 8270 |
anthracene | semvolagle no ! ! : 0.66 | SWB46 — 8270 ¢ | 0.01t SW846 — 82701
{luaranthenc | semivalaale ves : i ! 0.66 | SWB46 ~ 8270 ( |  0.01 | SWB46 —~ 8270 |
ovrenc ' semvolagic na : 0.66 | SWB46 ~ 8270 | | 0.01 | SWBAG — 8270 |
benzora Rnthracene i semmvolatile ves 0.0001 | 01 0.66 | SWB46 - 82701 ' 0.01 | SWB46 — 8270 |
chrvsene | semivolagle ves 0.0002 | 01 0.66 | SW846 ~ 8270 | | 0.01 | SW846 — 8270 |
benzot b\{luoranthene | semivolagle ves 0.0002 | 0l 0.66 | SW846 —~ 8270 | 0.01 | SW846 ~ 83270 |
“enzork)fluoranthene | semvolaule ves 0.0002 | 0l 0.66 | SWB46 —~ 3270 | 0.01 | SW846 — 8270 |
benzoiapvrenc _semrvoiatie ves 10.0002 | N 0.66 | SW846 — 8270 1 ! N.01 | SW846 — X270 |
.ndenot 1.1 J—cdpyrene ~semivolaule ves 10,0004 | IX 0.66 i SWB46 = 87701 | 0.01 | SW846 ~ 8270 |
Jibenzorahanthracene semivoiagic ves 1).0003 | 01 0.66 | SWB46 - 8270 | | 0.01 | SW846 - 8270 |
benzor g b1 perviene ' semivolatile ves 0.66 | SWB46 - 8270 | | (.01 | SW846 — 8270 !
33" —~dichlorobenzidine | semivolanle no ‘ 131SWB46 ~ 8270 1 ! .02 | SWB46 ~ 8270 |
1—=NIUOSo~di—n —propviamine | semmvolatie no ! 0.66 | SW846 = 82701 | (.01 | SWB4E - 8270 |
_bis(2 —chioroisopropvilether semivolatie no 0.66 | SW846 — 8270 | 0.01 | SWB46 — 8270}
1—chiorcaniine | semivolatle no ‘ 1.3 1 SWB846 ~ 8270 | 0.02 | SW846 — 8270 !
' 1 -~chloronapithaicae | semivolatic no ; 0.66 | SWB46 — 8270 | 0.01 | SW846 - 8270 §
- L4-dinirowiuene | semivolanle no ! 0.66 | SWB46 ~ 82701 | 0.01 | SWB46 — 8270 {
. hexachiorobutadiene | semivoladle ves I 0.66 | SW846 ~ 8270 | 0.01 | SW846 - 8270 |
" hexachloroethane | semivolatle ves ] ' i 0.66 | SW846 — 83270 | 0.01 | SW846 — 8270 |

! sophorone | semivolatile no : | | 0.66 | SW8B4E ~ 8270 | 0.01 | SWB46 - 8270

. benzvi alcoho | semrvolatile no i : 1.3 SWB46 —- 8270 | 0.02 | SWB46 — 8270
{ bis(2 —chloroethvilether | semivolatile no [ | ! 0.66 | SWB46 ~ 8270 | |  0.01 | SWB46 — 8270 |
" aitrobenzene | semivolatile no , ] | 0.66 | SWB46 — 82701 | 0.01 | SWB46 — 8270 |
|2 ~dichiorobenzene | semivoladie no 0.61 0.6 | .66 | SW846 —~ 8270 ! [ 0.01 | SWB46 — 8270 |
| 3=dichiorobenzene i semvolatile no Q.61 Q.6 ! N.66 | SWB46 — 82701 |  N.QL | SW846 — RZT0 |
l.4—~dichlorobenzene : semmvolatile no n.075 | 1.075 | 0.66 | SWB46 ~ 32701 | 0.01 { SWB4S — 8270 |
_l24—nchlorobenzene | semivolatile no .07 0.07! N.66 | SWB46 — 2270 | | N.01 | SWB4E — RZ70 |
_hexachiorobeazene ! semevolatile no 0.001 ¢ 0 0.66 | SWB46 —~ 82701 | 0.01 | SWB48 ~ 8270 |
._hexmachlorocvciopenadicne i semivolatle no ' 0.05 | 0.05 | 0.66 | SW846 — 8270 | 0.01 | SW846 —~ 8270 ¢
 a=nitrosodiphenviamine | semivolatile no : | . 0.66 | SWB46 — 8270 | 0.01 | SW846 - 8270 |
! benzoic acid | semivoladle ! no ! i 331SWB46 — 8770 ! 0.05 | SW846 —~ 8270 |
| 2~nitroaniiine | semivoladle | aa | 33| SWB46 — 8270 | 0.05 | SWB4S — 8270 |
' phenol | semivoladle ves | 0.66 | SW846 — 8270 | 0.01 | SWB46 — 8270 |
. 2=methviphenol | semivolale ) j 0.66 | SW346 — 8270 | 0.01 | SWB46 ~ 8270 |
_J=methviphenol | semivoladle no ! 0.66 | SW846 — 8270 | 0.01 | SW846 -~ 8270 |
 4=methviphenot | semrvoladie no | 0.66 | SWB46 — 8270 | 0.01 | SW846 = 8270 |
- 1 —~chiorophenol | semivolaile no i 0.66 | SWB46 - 8270 1 |___0.01 | SWB46 — 8270 |
1. i—dichiorophenol scouvoladle no 0.66 | SW846 — 8270 | | 0.01 | SWB46 - 8270 |
I 2.4.5—~richiorophenal | semivoladic no ! 0.66 | SWB46 — 8270 | 0.01 | SW846 — 8770 |
2 4.6—tnichlorophenol | semivoladle no i 0.66 | SWB46 = 8270 | | _ 0.01 | SWB46 — 8270 |
_pentachioroohenol ! semivolarle 10 0.001 | ) 3.31SWB46 — RZT0! | 0.05 | SWB48 = R270 |
2 4—dinitrophenoi | semivolagle na ] 3.31SWB46 — 82701 | 0.05 | SWB46 — 8270 |
_bis(2—ethvihexviiphthalate ' semivolatie ves 0.006 | 01 0.66 | SW846 — 8270 | | 0.01 | SW846 — 8270 !
butvibenzviphthalate | semivolatile a0 a1l 01 0.66 | SW846 — 8270/ | 0.01 | SWB46 ~ 8270 |
di~n~butviohthalate ' semivoladgie ves I 0.66 | SWB46 = 8Z70! | 0.01 | SWB46 ~ 8270 |
diethvipithalate - semvolatile no ! 10,66 | SW846 — K270 | 0.01 | SWB846 — 8270 |
di metim phthatate . semivolaale no ; 0.66 | SWB46 - 82701 | 0.01 | SWB46 — 8Z70 |
di—n—octvt phthalate semovolaale no ' 0.66 | SW846 ~ 82701 | 0.01 | SWB46 — 8270




TABLE 6 (con't) e
REPRESENTATIVE COMPOUNDS AND CHARACTERISTICS

Manmum Maxnmum
Compound s Coataounaat Conuagmoant Pracuical or Estimated Quanutation Limiis®
Chemial Compound Considered Level Level Goal Low Conummated Soil Groundwater
Name Type* Bicaccurultable®  (MCL) (MCLG) Value Method Value Method
(veyno) (mgyL) (mgy/L) (mzyKg) mgyL)

benzenc . volagle no 0.005 | I 0.003 | SWB46 — 82401 ' 0.005 | SWBAS — 3240 |
(oluenc ' voiaale no : Lt ! 0.005 | SWB46 ~ 8240 | | 0.005 | SWB4E — 8240 |
cthvibenzene ' volatle no | 0.71 0.7! 0.005 | SWB46 — 32401 | 0.003 | SWB46 — 3240 |
tyvienes ' votatdle no i 1a! 101 0.005 | SW846 - 82401 | 0.005 | SWB46 — 3240 |
viavi chionde i volagle no : 0.002 | ol 0.01!SWB46 - 82301 | 0.01 | SW8B4S — 8240 |
chioroethane ' volaaie no ! ! ' 0.01 ! SWB46 = 82401 | Q.01 | SWB46 ~ 8240 |
1.1 —dichioroetiviene ! votagle ' a0 ' 0.007 ! 0.007 : N.005 | SW846 — 8240 | |  0.005 | SWB46 — 8240 |
1.1 —dichloroettane | volatle no i ' 0.005 | SW846 — 3240 | | 0.005 | SWB46 — 8240 |
1 2 ~dichioroetiviene (cis) - volagie 1o 0.07 | noT!  N.00SISW846 — 32401 | 0.005 | SWB4s — 82401
| 2~dichloroetmae volaale na 0.005 | 11 0.005 | SW846 ~ 8240t | 0.005 | SWB46 — 3240 |
(nchioroctiviene volaaie no 0.005 | a N.005 | SW846 -~ 2240 | | 0.005 | SW846 -~ 8240 |
1.1.1 -tnchioroethane volaaie ng 0.2 02! N.005 | SWB4A6 ~ R240 | 1 0.0QS | SWB46 ~ 3240 |
i.1.2 —tnchioroethance volanle no 0.003 ! 0.003 | 2.005 | SW846 — 82401 | 0.005 | SWB46 ~ 8240 |
retracnioroethviene ‘volagle no 0.005 | 01  0.0051SW846 — 8240 | 0.008 | SWB46 — 8240 |
1.1,1.2 —tetrachioroettiane ' votadle no ! 0.005 | SW846 — 8240 | | 0.005 | SWB46 — 3240 |
1.1.22 ~(etrachiorocthane “ volanle no i 0.005 1 SW846 — 8240 ! 0.00S | SWB46 ~ 8240 |
chloroform | volaaie no 0.11 0.005 | SWB46 — 8240 | 0.005 | SWB46 —~ 8240 |
acetone ' volatle t no ! i 0.1 | SWB46 ~ 8240 | | 0.1 SWB46 — 3240 |
| $=—methvi—2-cenanone ! volatile ‘ no | 0.05 | SW846 — 8240 | | (.05 ! SWB46 — 8240 |
methwi ethvl ketone  volatile ' no | ! 0.11SW846 — 82401 | 0.11SWB846 — 8240 |
I Aldrin | pesuhertPCB | ves ] i 0.00268 | SW846 — 8080 1 | 0.0000 | SWB46 — 8080 |
" ;amma—BHC (Lindane) : pest/hertVPCB ! ves ' 0.0002 ! 0.0002 | 0.00603 | SW846 — 080 | | 0.0000 SWB46 — 8080 |
' chlordane | pesthertVPCB | ves : 0.002 | 01 0.00938 | SW846 — 8080 | | 0.0001 | SW846 — 8080 |
- DDD ' pest/hettyPCB | ves ! | I 0.00737 1 SW846 ~ 8080 | | 0.0001 | SW846 ~ 8080 |
DDE | pest/hertvPCB | _Yes ] ] 1 0.00268 | SW846_ -~ 83080 | | 0.0000 | SWB46 — 080 |
' DDT | pest/hertyPCB | ves | ¢ 0.00804 | SW846 — 8080 ! | 0.0001 | SWB4S —~ 3080 |
dieldnn | pesthertVPCB | ves ! | 0.00134 | SW846 — 8080t | 0.0000 | SW846 — 8080 |
endosulfan suifate pesthertVPCB | no ' 0.04422 | SW846 — 4080 | | 0.0006 | SW846 — 8080 |
endnin . pestvhertvPCB | ves 0.002 ! 00021 0.00402 { SW846 ~ 2080 | | 0.0000 | SW846 — 2080 |
heptachior . pestzhert/PCB | ves 0.0004 | 01 0.00201 1 SW846 — 080 | | 0.0000 | SW846 -~ 3080 |
heptachior epoxde pesuhertPCB | no ' 0.0002 ¢ 0t 0.05561 t SWB46 — RO80 1 | 0.0008 | SW846 — &080 |
PCBs ! pesthertVPCB | ves 0.0005 ! 0 0.04355 | SW846 — R080 | | 0.0006 | SWB46 — 8080 |
" lead | inorganic : no . 0.015 | N 0.5 | SW846 — 7421 | 0.003 | SW846—200.7 |
i cadmium | inorganic no l 0.005 | 0.005 | 0.5 | SWB46 — 6010 | 0.005 | SW846-200.7 |
! silver | inormanic a0 i | ‘ 1 | SW846 — 6010 | 0.01 | SW846—200.7 !
| mercury | inoveanic | ves | 0.002 | 0.002 | 0.1 [SWB46 ~ 7471 | | 0.0002 | SW846-245.1 |
| chromium v Tinormamic | o ! 0.1l 0.1l 11 SWB46 ~ 7196 | | 0.01 | SWB46—7196 |
' chromium iii | inormanic na ! -0.11 0.1! 1ISWB46 — 6010 | | 0.01 | SWB46-200.7 |
| barium | inoreanic ’ no : 2] 2 0 | SW846 - 6010 | | 0.2 | SWB46—200.7 !
| arsenic | inormanic ' Q.05 | 1 ISWB46 ~ 7060 | |  0.01 | SW846—206.2 |
| antimony | inomeanic ! na 0.006 | 0.006 §ISWBLE — 7041 | | 0.06 | SWB46—204.2 |
bervilium | inormaaic no 0.004 | 0.004 ! 0.5 | SW846 ~ 6010 | | 0.005 | SWB46~200.7 !

i ovanide ! inoneanic no I 02| 021 0.1251SWB46 — 9012 | 0.01 | SW846—3333
i nickel i inoneanic no ' 0.11 .11 41SWB46 — 6010 ! 0.04 | SW846-200.7 |
i seientum | inoneERnc no 0.05 1 0.05 ! 05| SWB46 - 7740 | 0.005 | SWB46—270.2 |
vanadium ! inorganic no ‘ ! ! 35 | SWB46 — 6010 | 0.05 | SWB46--200.7 !
zine | inorganic : a0 : ! i 2 ISWB46 — 6010 | 0.02 | SWB46—-200.7 !
NOTES: a — Determined according (o analvical methods summanzed n Test Methods for Evaluaang Solid Waste. EPA SW—3846.

b = Determined according 10 Water Quality Critenia for Soeatic Substances, fod. Reg. Vol 17, Na. 7. Apal L 1993.
¢ - Practal quanuation limits based on Test Methods (or Evaiuadng Solid Waste. EPA SW -3846, 1986 {or GCMS
methods. However, PQLs will change according to the speafic anaivucal method used.



TABLE 7

SUMMARY OF CHEMICAL PROPERTIES AND DOSE—~RESPONSE

CHEMICAL PROPERTIES DOSE —~RESPONSE DATA
Moiecutar OmgCar Aqueous  Heory  Vapor fhase Reference Doses Zancer Slope Factony
Chemral Wewght Pann-Koc  Solubii Law Diffus CoefL
Name [MW] (KoCh (sor} (H (05] Cral  [ahalation Oral lnhalation
_ (gg-mol) (L/Kg)  (mgl) (uovmal) (ams)  meigdav mekg/dav (meky/day) ~ Y me/kg/dav)
( naphthalenc i 1282 LIRE+Q3| 3L7! LIBE-03( S90E-021{  0.04) | 1
| accnapitinviene | 15221| 4T9E+03| 3931 LI4E—-04| 6.60E-02! t | !
acenaphthene | _15421] LTBE+OL] 3421 TTE-1] 650E-0Q2] 0.06 | ! !
{luorene I 165] SOIE+03! 1691 1I1TE~-04! 620E-0Q21 0.04 | il |
phenanthrene [ 17821 16TE+04! 1] 6.0SE-@B| SI0E-02| l ‘ !
anghracenc 17823 LI1TE+04]  0.045] 8.60E—0QS| 5.90E-02| 031 ! |
flugranthene A | 4UITE+04] 0.26 | 6.73E-Q2| 5.60E—Q21 0.04 | ! |
pyrene - 1231 690E+04! 0132} T00E-09| SSOE~02) 0.03 ! l &
ajanthracene | 2831 138E+061 00141 13B8E-09] 430E-02! ' ; 0731
lduyscnc [ 222! 245E+05! 0002 LIBE-09| S.I0E—QZ] | ! 0.0073 |
[ benzo(b)luoranthene _ | 252321 SSOE+0S! 0.001S| 1.19E—-05| S.00E—021 | t 0.13
“benzo(k Mluoranthene _ | _29232| 437E+061 0N.0008) 3.94E—-05) 470E-021 | ! N.073
benzola )pyrene 19231 881E+03! 00Mm81 1.IBE~09! 4.30E—02) | ‘ 731 6.1)
indenot 1.23 ~cd\pyrene 276341 3.09E+07! 0.00033| 6.86E-081 460E-02! ! . 0.731 |
" dibenzo(a.hanthracene |__I78351 1.84E+061 0.0005! 7.33E—-08| 4.50E-02) | ~ ! 731 L
[benzoxg hipervicne 176341 7.76E4+06| 000026 | 5.34E—~08| 4.80E~02! | ' ! ! !
. 3.3~ dichlorobenzidine 253131 200E+a3 1 41 8.33E-071 NA| i ! . 0451 |
| n=nivoso—di—n—propvaminc i _ 130.191 1.0ZE+01} 9900 | NA | NAJ | t | 71 !
bis(Z—chiorvisopropyllether | 171.1] 6ITE+01|  1700| LI3E-04| 6.02E-021| 004! | 007 0.5 |
4~—chloroaniline | 127471 3.23E+02 39| 1.0TE-0S| 7.50E-021 | 0.004 1 | l i
2 —chiorona e 162.621 8SIE+031 674 1.82E-021 6.60E~02! 0.08 | ;
4~dinitrowluene 1821] 6.17E+011 70| 4.07E-06| 203E~0L1 | 0002 ]
[ hexachiocobutadiene 2608 468E+Q3| 21 4STE+00| SSIE-Q2| 0.002 | 0078 0.078
{hemachioroettane 2371 2.19E+03 | 501 _249E-06| 6S0E-02) 0.001 | | 00142 0.0142
i 13821) 3.09E+01| 12000} S.76E~-06| 6.23E-~02! 021 l 0.00095 |
benzvi slcohol 108.15| 9.3SE+O01] _JS000! 6.10E~07! 7T.90E—-Q2| 03 !
bis(2—chioroetivi)ether l 143| 141E+O1| 102001 130E~0S| 692E-02] L1l 1.1
'niuobcmuc 123.1) 9.2E+011 _ 1900! 131E~03| 7.60E-021 | 0.0005 | 1 |
12 ~dichlorobenzene 147! 3.66E+02 | 1451 1.94E~03| 6.90E—02| 0.09 1 i !
* 1.3~dichlorobenzene 147.011 440E+02 | 13| 361E~G31 6.98E-021 | : ! ! |
_l.4~dichlorobenzene » 1471 209E+021 ) 1.60E-03] 690E-02! | —_0.19999 1 0.024 | |
. 1.2.4=trichiorobenzene 18151 9.39E+02 1 0! _1.926-03] 6.30E~02] | 001! l !
hexachioroberzene 48| 4SSE+Q31 00061 6BOE-04) S42E-02| { 000081 { 161 L6
h ndiene 272.77] 42TE+03 | 18) 137E-02| SSIE-02] 0.007 1 0.00001 | I
| n~nitrosodipheaylamine 19823| SISE+02] 7| NA| 9.70E-~02| ! 0.0049 |
beazoic scid 122.13| L4OE+02 700! 187E-08| 7.40E-02| 4 [ ]
2—~nitrosnifine 138.141_266E+01} 12801 S.00E-07) 7.30E—02] | 0.00006 | 0.00005
phesol [ 941] 21984011 93000| 4.34E-07! 8.20E~02! 0.6l |
| 2—-methviphenol | 1081] 2198401] 24660 2.60E~06! -7.40E~02 005 | { i
3—methviphenot 108.1] 3SOE+01| _21928) $.43E~07| 7.40E-02! i | I
| 4—-methyiphenol 108.1] 1STE+@1 | 443E~07| 7.90E-021 00S| l | .
| 2—chiorophenol 1286 3634021 28500 1.TSE-0S| 7.90E~02! 0.008 | i l
[Z4=~dichlorophenot | 163.01]| 7.00E+02 43001 480E-06| 7.10E-02) 0.003 | !
| 2.4 3—trichioropheaal 197.45] L74E+03 1202 218E-04| 6S0E—~02! 011 I
‘_z._tm_qg 197461 T.19E+02| 300{ 1.77E-05| 6.60E~02] | ao11 ! a0t
| pentachiorophenol 6641 283E+031 - 14) 230E~061 3.60E-021 0.00 | Q12!
{ Z4—dinitophenol 184] L78E+011 36001 1SIE-071 2T3E~02! 0.002 | I !
! bis(2—cthvibexvi)phthalaie 391071 LODE+QS( 04| 3O00E-A7! ISIE-~-Q2! 0.2 | { 0014 |
{ burvibenzviphthalate [ 312391 153E+021 29! LOBE-02! 4.30E-02! 021 i )
| di—n=butviphthalate 127831 138E+@1 13 280E-07| 438E-021 011 ! |
_ i diethviphthalate | 22| 6.92E+0L | 39! LIIE-02| S30E-021 081 ; i
{ di methvi phttmlate | 19421 191E+02] 43201 21SE~06] S.68E—021 101 i ' !
di—n—octvi phthalate 390381 9.TTE+08) 31 _1ITE-01) J.60E-02 0,021 \ 1 ]




SUMMARY OF CHEMICAL PROPERTIES AND DOSE—-RESPONSE

TABLE 7 (con't)

THEMICAL PROPERTIES DOSE-RESPONSE DATA
Moiecuiar Qg Car  Aquecous Heary Vapor Phasc Reference Doses ¢ancer Slope Factors
Chemucxl Weight  Pant—-Koc  Solubil law  Dilfus Coefl
Name (MW] KOG [soL) [H] (D;) Orai lahalation Ceal {nhaiation

(gg—=moh  (L/Kg) _ (mg/lL) (awv/mo) (omds) m v m v (ma/kg/dav) ~ Hmekp/day) !
{benzene | 7811 791E+0L! 17501 SSOE—(3| 8.80E-Q2| | l 0.029 | 0.029 |
| tolucne | 92.41 1.62E+02 | 5351 6.68E—-Q31 8.70E-02! 0.21 0.114281
" ethvibenzene 110621 LBIE+02] 152 6.44E~Q3 | 1.50E~G2 | 0.1 0.28571 |
Tvienes {10621 332E+021 1981 7.04E- | T4TE~021 2! i ]
vinvi chloride | 625! 245SE+00] 26701 8.60E-02! 1.08E-01! l 19| 03]
| chioroethane | 64521 324E+00! 57401 LAIE-Q0Z| 2TIE-O1| 2857 ( |
I'1,1—dichlorocttvienc 1 971 6.46E+0l1 12501 261E—021 1.00E—011 0.009 | 0.6 12
1.1—dichlorocthmne | 98961 3J.2E+0i!  $500| S.62E-03| 9.60E—02! 0.1! 0.11 l
1.2 -dichloroetiyicne (cis) " 96951 490E+01| 35001 4.08E-03( 736E-02] | 0.01 | ! |
I'1. 2 —dichlorocthanc ‘ 991 1.64E+011 _ 85201 9.78E=041 LO4E-QLI | 031 | 0.091 | 0.091 |
. trichioroetviene 13141 963E+011 11001 9.58E=Q3 | 790E-02] . _ 0.006| ; 0.011 | 0.017 |
1.1.1—tnchioroethanc 133.41 L42E+021 1500 | 1.2E-02! 780E-021 | 0.09 | 031 :
- L.12—trichloroethance 133.41 68TE+01| 45001 7.42E—-04! 7.80E=-02! | _ 0.004 | i 0.0571 0.057 |
! (ctrachloroetiviene 165.83 | 6.69E+01 | 130! 28TE-02! 7.20E=02! | 0.01 | | 0.051 | 0.00182 |
11,12 ~tetrachlorocthane 168} 3SE+02! 10991 100E-@B! T.10E—021 ! 0031 : 0.026 | 0.026 |
 1.1.2.2 ~tetrachioroethane 1681 7.SSE+01! _ 2900 | 3.80E—04! T.10E~021 ! l 02| 0.02 |
chloroform 11941 442E+011 _ $200( 39E-Q3| L.O4E-OL | 0.01 | | 02,0061 | 0.0805 |
[ acetone ! 58| 3.7ZE~01| 1000000 | 2SO0E~05| 1.24E-01| 0.11 |
[ 4=methvi—2~ pentanone | 10016 6.A1TE+001 213001 4.95E—-05| 7.50E-02] 0.05 | |
methvi ethvi ketone | 721 1.23E+00| 1371901 43SE—-0S| S8.08E—02 005! 0.28571 !
Aldrin | 364931 40TE+02] _ 0.181 3.96E—~04! S.00E=02| | 0.00003 | | 17 17.1
[zamma—BHC (Lindane) | 290831 [ 32E+@ | 781 493E—071 S30E-021 | _0.0003 ] 1 13 ':
[ chiordane » 4101 229E+051 00561 3.6TE—QS| 480E—021 | 0.00008 | i 13 1.29]
[ DDD | 320051 43TE+041 Q09! 389E-QS| S.O0E—Q2| i ! 224 l
[ DDE 318031 4.93E+05! 00141 3.89E-05| 4.90E-02! ‘ 034 j
. DDT | 354491 3.13E+05| 0005 | 3.89E~-05| 4.70E-021 |__0.0005! 04 034
[dieldrin | 380931 207E+041 _ 0.195! S.84E~Q51 NA | | 000005 | 16 16.1 |
. endosulfan sulfate i 1291 2LM4E+Q3! 01171 NA | NA | | 0.00005 |
“endrin 380931 832E+031 0251 NA1 4J0E-021 | 0.0003 1 i
neptachior 373351 219E+041 018! 8.19E—04! S.10E—02! | _0.0005 | 451 4351
"heptachlor epomde 389.21 2.O09E+04 ( 035! 3.S0E-01] NA | [_0.00001 ‘ 9.1 9.1}
PCBs | 328| $.30E+05| 0.0M1 | 1.OTE-03 | 4.80E-02! i 771 |
! lead 207191 NA | NA | NA | SS0E—021 | i :
admium 1 112 NA | NA | NA| SSOE-02] | _0.0005 | ! j 6.1]
sitver 1079 NA | NA NA | NA | 0.005 | | j J
mercury [ 200591 NA NA| LI14E-02! 276E—02| | _0.0003 | 0.00008 e |
chromium vi | 521 NA NA | NA | NA | 0.005 | | 4 |
chromium iii | 521 NA | NA | NA | NAI|L - 11 | i
barium r 137 | NA | NA | NA | NA | 0.07 | | | :
| arsenic L 74921 NA | NA | NA| SSOE—021 | 0.0003 | | { 50
{ anumonv L 12181 NA | NA | NA | NA| | 000041 ! | !
 bervilium L 90121 NA | 021 NA | NA | 0.005 | : 431 R4l
| cvanide | 271 {.00E<+00! 1000000 | X70E-06! NA | 0.02 | i | i
[ nickel ! 58.7! NA 1 NA | NA | NA | 0.02 | i | 0.84 |
| selenium < 18.961 NA | NA | NA | NAI [ 00051 i ] ‘
_vanadium 511 NA | NA | NA | _NAI | _0007! | i
zine » 651 NA | NA | NA| SS0E-02! | 031 ! ‘

NOTES: * - Assumes [EF approach
NA - Data not available or not applicable.



TABLE 8

REV: 11/01/83

SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER

NON-—RESIDENTIAL LAND USE SCENARIO

Pracuical Groundwater o
Chemucal “ompound i MCL or Quaatitation Carcinogensc  Noncarcinogenic  Groundwater
Mame Bicaccumuiatable?* Nonzero MCLG Limi® Effects @10—5 Effects Critcna
(yet/no) {mg/L) (mg/L) (mg/L) {mg/L) (mg/L)
naphthalene no | | Q.01 NA | 49E+® | 4.09B+00 |
accnapbthvienc no | i 0.011 NA | NA ! NA
acenaphthene no ! { 0.01 | NA | 6.13E+00 | 6.13E+00
fluorenc no | 0.01 | NA | 4.0E+00 | 4.09B+00
phenanthrenc no 0.01 | NA | NA | NA
anthraceane no 0.01 | NA | J.07TE+01 | J.07TE+OL
fluoranthenc ves | 0.0 | NA | 8.18E-01 | 8.18E-01
pyrenc no | ] 0.01 | NA i J.07E+00 | 3.07E+00
benzol a)anthracene ves ! 0.0001 |- 0.01 1 INE-0 | NA | 1.O0E-(2
chrvsene ves ‘ 0.0002 | 0.01 | 3.92E~Q1 | NA | 3.92E-01 |
benzol b)fluoranthenc ves : 0.0002 ! 0.01! JNE-03 1 NA L.OOE-Q2 |
benzol k)luoranthene ves 0.0002 | 0,01 | IRE—-02 | NA | 3.92E-02 |
| benzor a)pyrene ves - 0.0002 | 0.01 | 3.92E~04 | NA | 1.00E-02 |
indeno 1,23 —cd\pvrene ves t 0.0004 | 0.01 | 3RE-03 | NA | L.OOE -2
dibenzo¢ah)anthracene ves i 0.0003 | 0.011 3.2E~04 | NA | 1.00E-02
benzox g h.i)perviene ves ! 0.01 | ] NA | NA | NA |
3.3'=dichiorobenzidine no | 0.02 | 6 36E—~03 | NA | LO0OE-~-Q2
n—niroso—di—n—propviaminc no H | 0.01 | 4.09E—-04 | NA | 1.00B-02
bis( 2—~chlorosoproovi)ether na ! | 0.01 ! J09E-02 | J.09E+00 4.098 ~02
4—chioroaniline no | | 0.02 | NA | 4.09E-01 | 409801
2—chioronaphthalene no i | 0.01 | NA | 8.18E+00 | _8.18E+00
2.4—dinitrotoluene no | 0.01 NA | 204E-01 | 2.04E-01
hexachiorobutadienc yes ! 0.011 36TE-Q2 | 409E-02 | 36TE-02
hexachioroethane | ves | | 0.01 1 201E-01 | 24E-02 | 2O04E~-02
isophorone i no | i 0.01 | J.OIE+00 | LME+OL ! 3.01E+00
benzvi akcohol no | 0.02 | NA | 30TE+01 ! 1.0TE+01
bis(2—chioroethvilether no ! 0.01 ¢ __260E-03 | NA | 1.0DE—02
nitrobenzenc no ! 0.011 NA | SIE-02 | S.11E=Q2 |
1.2 ~dichlorobenzene no ! 0.6 | 0.01 1 NA | 9.20E +00 9.20E+00 |
[ 1.3—~dichlorobenzene no ; 0.6 0.01 NA | NA NA |
1.4 ~dichlorobenzene no ‘ 0.075 | 0.011 LI9E—0L | NA | 1.19E~01 |
12.4—~tnchlorobenzene no 0.07 | 0.01 | NA | L.O2ZE+Q0 | 1.02E 4-00 |
hezachiiorobenzenc no 0.001 | 0.01 | L79E—03] _ 818E-02 |  1O00EB-02]
hexachiorocvciopentadicne no 0.05 0.01 ! NA | 715E-01 7.1SE~01
n-nitrosodiphenviamine ! no 0.01 1 SB4E-01 | NA | $.84E ~01
benroic acid ! no 0.05 1 NA | L9E+02 | 4.09B 402 |
2—nitroanifine no .05 | NA | 6.13E-03 | S.00E-02 (
phenoi ves 0.01 | NA | LZE+0L | 1.23E+01 |
2—methviphenol no 0.01 ] NA | SHE+00 | SUE+00]
3~methviphenoi * no : 0.01 | NA | NA | NA |
4-mecthviphenoi no | 0.01 | NA | SUE+00 | S. 118400 |
2-~chioraphenoi nao i 0.01 ! NA | SJIE-0t ! S11E-Q! |
| 2.4—dichiorophenol no | 0.011 NA | JOIE-O01 | 3.07E~01 |
| 2.4.5—trichiorophenol no I 0.01 | NA | LOE+0L i LOZE+01|
2.4 6—trichlorophenol no i 0.011 2.60E 01 | NA | 2,608 ~01 |
pentachliorophenci no 0.001 | 0.05 | 23BE-02 1 3.07E+00 ! S.00E-02 !
| 2.4=dinitrophenol no { 0.08 | NA | 204E-0L | 204E-01 !
{ bis( 2 --ethvibexviJphthaiace ves 0.006 1 0.01 ! 204E-OL | LWE-01 | 2O4E-0L |
! butvibenzviphthalate no 0.11 0.01 ! NA | LO4E+01 | LO4E+01 |
" di—n —-butviphthalate ves ~ 0.01 | NA | IO4E+00 ) 204E +-00 |
dicthviphthalale no i 0.01 | NA | 8.13E+01 $.18E+0! !
. di methvl phthalale no ! 0.011 NA | 1.O2ZE+Q3 L.OZE+O3 |
di = n —octvt onthalate Py 001 T OJE +00 2 04E+00 ¢

NA .



TABLE 8 (coa’t) REV :1/01/93
SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER
NON-RESIDENTIAL LAND USE SCENARIC
Practicad Groundwater
Chemscai Campouand is MCL or Quanutation Carcinogenxe Noacarcnogeaxs  Groundwater
Name Jicaccumulatabic® Noazero MCLG Limic® Effects @10—5 Effects Criteria
(veyno) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

_beazene no 0.005 | 0.005 | 9.86E~02 | NA | 9.86E-02|
{ toluene no : 14 0.005 ! NA | IME+01 | 2.D4E +01 |

| =thvibenzcoe a0 ! Q.71 (.008 ! NA | L.ZE+01 | 1L.OZE +01

| rylenes ng ! 10 | 0.005 NA | LO4E4+2 | 2.04E 402

"vinvi chiande a0 ! 0.002 ! 0.01 1SIE-®@! NA | 1.00E -2

| chloroethane . ng | | 0.01 | NA 1 NA | NA
. 1.1 —=dichloroethviene o no ! 0.007 | 0.005 ! L TTE-03 | 9.20E~01- | 7.00E ~@ |
' 1,] =dichloroethane no : ! 0.005 ! NA | LRE+OL ! 1L.RE+01 |
1 2~dichiorocthviene j cus) no 0.07 1 0.005 ¢ NA | LZE+Q0 ! 1L.2E+00 |
' 1 2—-dichloroethane no 0.005 | 0.008 | 3.14E-Q2 | JOTE+01 ! JI4E~02 |
(nchloroethviene o a0 0.005 | 0.005 | 160E=0L( __ 613E=01 | Y 60E—O1 |
L.1.1—-tnchloroethane - a0 121 0.005 | NA | J20E+Q0 | 9.20E+00 !
.12 = tnchloroethianc no 0.003 | 0.005 ! SOE-021 _ 409E-01 | SORE~Q21
| tetrachlorocthviene no 0.005 | 0.005 | S.61E~02 ! LOZE+00 ! S.61E~02 |
i 1.1.1,2—tetrachloroethane no : 0.005 | 1.10E-01 | JOTE+00 | 1.108 -0l |
{11,223 ~ tetrachioroethanc no | 0.005 | 1L43E-02 | NA | 1.43E-02 |
! chloroform no Q.1 | 0.005 ¢ 4.69E-01 | L.OZE+0Q | 4.E 0L |
| acctone . ago ‘ l 811 NA | LRE+OL | LOZE +01 |
4—methyi—2—pentanane no i 0.05 ( NA | SAE+00 | S.11E+00 |

' methvl ethvi ketone no ! 0.1l NA | SUE+00 | S.11E+00

Aldnn ves [ 0.00004 | 1.68E—04 | S5.13E-~04 ! 1.68E—04

“gamma~ BHC (Uindanc, T e 0.000Z | 0.00009 | S20E-(3| __ 6I3E-03_ 1 13060

_chlordane ves 0.002 | 0.00014 | TIE-031___ I BE-03_|___ 200E-03

‘DDD ves ; 0.00011 | 1L.1I9E~02 | NA L19E~02

{ DDE es | 0.00004 8.41E~03 | NA 3. 41E~03

i DDT ves { 0.00012 | 8.41E-03 | LE-Q2 | SAIE-03
" dieldrin ves ; i 0.00002 ! L.79E~04 1 LO2E-Q3 | LIWE—04 {
i endosuifan suifate ng i 0.00066 | NA | SUE-Q03 | SAIE-03 |
cndnn ves 0,002 | 000006 | NA | 613E~03 | 613E=03 |
heptachior ves 0.0004 | 0.00003 ! S6E-04 | LRE~07 ! 6 36E~04 |
i heptachior coande "9 0.0002 | 0.00083 | 3.14E-04 | 1.J3E~03 | 830E—04 |
P(Bs vy 0.0005 | 0.00065 | JNE~04 1 NA | 6.50E—04 |
iead ) i 0.015 0.003 | NA | NA NA |
cadmium 0y | 0.005 | 0.005 | NA | SLE-02 5.11_§-021
sitver no | | 0.01 ! NA | S.11E-01 | S.11E-01 |
mercury vey ! 0.002 | 0.0002 { NA | S§.13E~-03 | 6.13E~03 |
chromium vi ! nc ! 01! .01 | NA | SLIE-OL | S.11E~0t {
| chromium it ne ‘ 0.1} 001! NA { LRZE+02 | L.OZE+02 |
| barium ng ; 21 021 NA | 71SE+00 | 7.ISE+00]
| arzenic ng ! 0.0 1 o011 NA ! JOTE-2_ S.00B-02 |
| antimony n : 0.006 | 0.06 NA | JWE~-02 | §.00E-02 |
bervilium nu A 0.004 | 0.00S | 6.65E 04 | S.UE~0L | S.00E-03 {
cvanide e ' 0.2 ( Q.01 { NA | JOAE+O0 | 2 O4E+00 |
{ mckel no ‘ 0.1 | 0.04 1 NA | 1O4E+Q0 | 204E+00 |
[ seienium ne i 0.05 | 0.005 | NA | S.UE-0L_ | S.11E~0L |
| vanadium nc » ! 0.031 NA | 71SE-01 | 1.1SE-=01 |
Lunc nc i 0.02 ] NA | JOTE+0L | 3.0TE+01 |

f

NOTES: 2 ~ Compounds that are assumed 10 be bicaccumuiative nave an acceotable hazard index o

1.2 vertus L, as determined based an (ndiana Register. .6:7, Apnil 1. 1993.
1~ Practuicai quanutatoa limits based EPA SW—846, 1986 ‘or GC'MS. PQLs will chanae
aceording to the specifiic anatviical method used.
- Assames [EF approach.

N - i not avaslable or not appiicable.



TABLE 9
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

REV: 11/01/93

NON-RESIDENTIAL LAND USE SCENARIO

Pracucal Surface Soils
¢ heancal Compound 15 Quanutation Caragogemc Noocaranogeax Surface Sod
Name Bioaccumulatabie® Limid® Effecs @107 Effects Critena
(yevno) (mg/Kg) (mg/Kg) (mg/Kg) (mz/Kg)
naphthaleac l no t 0.66 | NA | 81.600.00 | 10.000.00 |
accnaphthyiene t no ! 0.66 | NA | NA | NA |
accnaphthene | no | 0.66 | NA | 122.400.00 | 10.000.00 |
{luorenc | no | 0.66 NA | 81.600.00 | 10.000.00
phenanthrene i no | 0.66 NA | NA | NA
aathracene ! no | 0.66 | NA | 612.000.00 | 10.000.00
fluoranthenc | ves % 0.66 | NA | 16.320.00 | 10.000.00
pyreac | no | 0.66 | NA | 61.200.00 ! 10.000.00
benzo(a)anthracene ! ves l 0.66 | 79.45 | NA | 79.45
| chrysenc_ ! ves i 0.66 | 7.945.21 NA | 7.945.21
| benzot bY(luoranthene | ves 0.66 | 79.45 | NA | 79.45 |
benzo( k)fluoranthene ves 0.66 | T94.52 ! NA | 79452 |
Ebano(a)pymnc ves 0.66 | 7.94 1 NA | 794 |
indeno( 1.23—cd)pyrene ves 1 0.66 | 79.45 | NA | 79.45 |
dibenzo(ah )anthracenc ves * 0.66 | 1951 NA | 7.95 |
| benzo(g.hi)pervienc ves ! 0.66 | NA | NA NA |
33"~ dichiorobennidine no ! 13 128.89 1 NA 128.89 |
n=nitroso~di—n=propvamine | no | 0.66 8.29 1 NA 8.29 [
| bis(2 —chiorosapropwi)ether no | 0.66 | 93.12 | 81.600.00 | 93.12
4—chioroaniline i no | 134 NA | 8.160.00 | 8.160.00
2-chloronaphthalene ! no l 0.66 | NA | 163.200.00 | 10.000.00
| 2,4—dinitrototuenc | no [ _0.66 | NA | 4.080.00 | 4,080.00
hexachlorobutadiene | ves 0.6 | 1.78 | 316.00 | L78 |
| hexachloroethane | ves 0.6 2898991 408.00 | 408.00
| isophorone i no 0.66 61.052.63 | 408.000.00 | 10.000.00
| benzvi alcohol ? no ! 13 NA | 612.000.00 | 10,000.00
bis(2—~chloroethviether i no | 0.66 | 4.06 | NA | 4.06
nitrobenzene ' no [ 0.66 | NA | 1.020.00 | 1.020.00 |
1,2 ~dichlorobenzene no | 0.66 | NA | 183.600.00 | 10.000.00 |
1,3 —dichlorobenzene ‘ no ! 0.66 | NA | NA | NA |
1,4—dichlorobenzene . no 0.66 i __2.316.67 11.788.20 | 2.416.67 |
| 1.2.4—trichiorobenzenc i no 0.66 | . NA | 20.400.00 | 10.000.00 |
hexachiorobenzene f no _0.66 6.87 | 1.632.00 | 6.87 |
hexachiorocvciopentadicne ! no 0.66 NA | 2m 2|
n—nitrosodipheaviamine | , no 0.66 11836.73 | NA | 10.000.00 |
benzoic acid j no 33 NA | 8.160.000.00 | 10.000.00 |
2—nitroantline ? no 33 NA | 42901 4290 |
phenot t ves { Q.66 | NA | 244.800.00 | 10.000.00 |
2—methviphenol s no f 0.66 | NA | 102.000.00 | 10.000.00 |
3~methviphenoi ! no ! 0.66 | NA | NA | NA |
4-methviphenol ; no [ 0.66 NA | 102.000.00 | 10.000.00 §
2-chiorophenol i no - 0.66 NA | 10.200.00 | 10.000.00 |
| 2,4—dichlorophenol i no r 0.66 | NA | 6.120.00 1 6.120.00 |
2.4.5-trichlorophenoi \ no | 0.66 | NA | 204.000.00 ! 10.000.00 1
| 2.4.6—trichiorophenot i no ! 0.66 | 1.922.89 1 NA | 1.922.89
pentachiorophenot ! no ! 331 18333 | 61.200.00 | 48333 |
24—dinitrophenoi ! no ; 331 NA | 4.080.00 | 4.080.00 |
bis(2 —cthvihexvi)phthalatc ves ! 0.66 | 4,142.86 ( 8.160.00 1 4.142.86 |
butvibenzviphthalate no | 0.66 | NA | 108.000.00 | 10.000.00 |
di~n~butviphthalatc | ves a 0.66 | NA | 40.800.00 | 10.000.00 |
diethviphthalate no 4 0.66 | NA | 1.632.000.00 | 10.000.00 |
di methvi phihatate 70 | 0.66 | NA | >0.400.000.00 | 10.000.00 {
. di=n—octvt oathalate na N.56 | NA 41.800.00 i 10.000.00 |




TABLE 9 (con't)
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

REV: 11/01/93

NON-~RESIDENTIAL LAND USE SCENARIO

Practscal Surface Sotls
“heoucai Compound is Quantiation Carcinogensc - Noocaranogenic Surface Soil
Name Bioaccumuiatabie? Limic? Effecs @10 5 Effects Criteria
(yex/no) (meyKg) (mg/Kg) (me/Kg) _(meKg)
benzene ! no | 0.009 | 16.63 | NA 16.63 |
toluene no | 0.005 | NA | 2355281 1.000.00 |
ethyibenzene no ) 0.005 | NA | 7.18032! 1.000.00
Xylenes no 0.003 ! NA | 4.080.000.00 ! 1.000.00
vinvi chlonide no 0.01 | 0.02 | NA | 0.
chioroethane ' no | - 0.0L | NA | 258036 | 1.000.00
1.1 —dichloroethviene ) no ! 0.005 | C.151 18.360.00 | T 018
1,1 ~dichioroethane | no | 0.005 | NA | 973471 973.47
| 2=dichloroethviene (cis) no ! 0.005 ! NA | 20.400.00 ! 1.000.00
| 12 ~dichloroethane no 0.005 | <271 612.000.00 | 5.271
{ trichiorocthviene no 0.008 | 14971 12.240.00 1 24971
! 1.1.1 =tnchloroethane no 0.005 ! NA 3.998.01 | 1.000.00 |
| 1.2 ~inchioroethane ng - 0.005 | 2741 8.160.00 | 741
[ tetrachioroethviene na [ 0.005 | 101.23 | 20,400.00 | 101.23 |
1,1,1.2 ~etrachloroethane no : 0.005 | 735911 61.200.00 ! 75.91 |
1.1.2.2— tetrachiorocthane a0 i 0.005 | 75.41 NA | 75.41 |
chioraform . na I 0.008 5.28 20.400.00 i 528 |
acetone no | 0.1 NA | 204.000.00 | 1.000.00 |
4~methvi —2—~pentanone no | 0.08 NA | 102.000.00 | 1.000.00 {
methvt ethvi ketone no 0.1 NA | 6.726.271 1.000.00
Aldria yes 0.00268 | 0.27 | 12.24 | 0.27
gamma~B8HC (Lindane yes | 0.00603 | 14,62 | 12240 | 4462
chlordane yes 0.00938 | 39.45 ! 24.48 ¢ 24.48
DDD ves 0.00737 | 241.67 | NA | 24167 |
DDE s ves 0.00268 | 17059 { NA | 170.59 |
DDT ! ves 0.00804 | 153.01 ! 204.00 ¢ 153.01
dieldrin yes o 0.00134 | 3.621 20.40 | 3.62
endosulfan suifate no | 0.04422 | NA | 102.00 ) 102.00 |
cndrin yes i 0.00402 | NA | 12240 | 12401
| heptachior ves | 0.00201 | 1.16 | 204.00 | 4.16 |
heptachior epaxide no | 0.05561 | 6371 2652 637!
PCBs ! yes | 0.04355 | 73531 NA 753!
lead : no 05| NA ( NA NA |
admium ! no 0s NA | 1,020.00 | 1
silver | no 1 NA | 10200.00 | 10.000 |
mercury } yet 0.1 NA | 122.40 | 122.40
chromium vi ! no { NA | 10.200.00 | 10,000 |
chromium iii ‘ no t NA | 2.040.000.00 | 10.000 |
barium ! no 20 NA | 142.800.00 ! 10000 f
arsenic ! a0 1 NA | 612.00 | §12.00
aatimony no 6| NA | 816.00 816.00 |
bervilium: no 03} 13.49 | 10200.00 | 1349 !
cvanide no 0.125 NA| 40.800.00 | 1,000.00 |
nickel no 4 NA | 40.800.00 ! 10000 |
selenium no | 05| NA | 10.200.00 | 10.000 |
vanadium aa ] 5! NA | 14.280.00 ) 10,000 !
zinc na 1 2] NA | $12.000.0C | 10.000 !

NOTES: & ~ Compounds that are assumed 10 be bicaccumuiauve have an accepable hazard index of
0.2 verzus L. as determined based oa [ndiana Register. 16:7. April 1. 1993,

b - Practical quantitation limits based EPA SW =846, 1986 for GC'MS. PQLs will change
according (o the speafic analytical method used.

* .- Assumes TEF approach.

MA -- Data not available or not appiicable.



TABLE 10 RLV: 11/01/33
SUMMARY OF HEALTH - 3ASED
RITERIA FOR SUBSURFACLE SOILS

NON-RESIDENTIAL LAND USE SCENARIC

Pracuaal Subsurface Satls - Leaching to Grounawater
Themrca: Zompound 8 Quanuauon Caranogemc Noopcaranogenx Groundawater Subsurtace  Subsusface
Nam- Bicaocumuktable? Limid® Effecs @103 Effects Critera Soil Catera Soil Critena
_ . - {veyno) (me/Kg)  (mg/Kg) (mz/Kg) (my/L) (myKg) (me/Kg)

aaphthalene _ : no ‘ 0.66 | NA | <8.40000 ' 409E+00f 10534541  10.000.00
accnaphthviene no i 0.66 | NA | NA NA | NA NA |
accnaphtbene no : 0.66 | NA | 3760000 : 613E+00!  9521508!  10.000.00 !
fluorenc no 0.66 | NA | <8.400.00 ! 409E+00! 2350391 10.000.00
phenanthrene no 0.66 | NA | NA | NA | NA | NA |
anthracene » . - R 0.66 | NA | 438.000.00 : J.OTE+OL{ 738581253!  10.000.00 |
' fluoranthcne ) ves 0.66 | NAl  11.68000 ' 3.1BE-0l]| 13.782.92 | 10,000.00 |
. pyrene 1o 0.66 | NA | 380000 - 3.OTE+00| 140591201 10.000.00
" benzo(awnthacene o ves 0.66 | £98.63 | NA ' LOOE-02! 103.88 | 103.88 |
chrvsene ‘ ves 0.66 | 59.863.01 | NA . JOIE-OLl 67777621  10.000.00 !
benzo(b)luornthene ves 0.66 | 698.63 | NA L.OOE-02 | 354.98 | 354.98

benzot k)luoranihenc ves 0.66 i 5.986 .30 | NA IRNE-02! 375912 ¢ 3.759.12
benzo(a)pyrene ves .66 | 69.85 | NA . LOOE-021 212871 69.85 |
indeno( 1.2.3—~cd)pyrenc ves 0.66 | 698.63 | NA  1L.OOE-02} 629.171 629.17
dibenzoga haninracene ves 0.66 | 69.86 | NA 1.00E-02 549.66 | §9.86 i
benzo(g hi)pervienc ves 0.66 | NA | NA NA NA | NA |
3.3° - dichlorobenndine no 131 1.13333 | NA 200E~02 | 12.86 | 12.86 |
. a~nilroso—di-~n~propviamne | aa 0.66 i 72.86 | NA . 1.0OE-021 0.06 | 0.06 |
. bis(2—chioroisopropyt)ether no 0.66 | 147223 ¢ $8.400.00 ! 409E-QZ| 1321 132
. 4~chloroaniline ao 131 NA | 584000 | 409E—01)  1.117.691 1,117.69 |
{ 2 ~chioronaphthalenc no 0.66 | NA | 116.800.00 | $.18E+00! 68.632.75 | 10.000.00 |

{ Z4—~dinitrotoluene | no 0.66 | NA | 192000 | LO4E-01| 39.07 1 39.07

| hexachlorobuuadicne * ves 0.66 | 31.18 | 8400 | 3.6TE-02! 46.06 | 31.18

| hexachioroetmnc ! ves ' 0.66 | 29.818.48 | 29200 |  1LO4E-021 3311 331
. isophorone * no 0.66 | 53684211 | 29200000 | 3.01E+00| 756.03 | 2560 |
_benzvi alcohol 1 no 131 NA | 43800000 | 3.0TE+O01 ]| 4356.75 4356.75 |
. bis(2 —chloroethvi)ether : no 0.66 | 66.24 | NA ' 100E-02] 0.06 | 0.06 |
" nitrobenzene na 0.66 | NA | 73000 ' SUE-02! L7314 .73
1 2—dichloroberzene na 0.66 | NA | 131.400.00 9.20E+00! 15093561  10.000.00]
1.J—dichlorobenzenc no 0.66 | NA | NA . NA | NA | NA |
1.4—dichlorobenzene : na 0.66 | 21.250.00 | 1687331 - L.19E—0L | 34.671 34.67 |
1 2 4—=trichiorobenzene : aQ 0.66 1 NA | 1460000 | LO2E+00! [.405.37 | 140537 |
| hexachlorobenzene 4 no 0.66 | 10156 | 1.168.00 | LOOE=Q2| 165.571 101.56 |
| hexachiorocvciopenadicne o i 0.66 | NA | 289 1| TISE—01 3.904.08 | 289 |
| a~nitrosadiphenviamine no % 0.66 | 104.081.63 | NA | S34E-01 $67.80 | $67.80 |
! benzoic scid no l 331 NA| 584000000 ' 409E+02| 813.796.56|  10.000.00 |
| 2~nitroanifine no ! 331 NA 4547 | S.O00E-02| 208 | 208 |
_phenot s | 0.66 | NA| (7520000 ! L.23E+OL) 558.78 | 658.78 |
. 2~methviphenol no f 0.66 | NA | 7300000 | S.11E+00! 375.93 375.93 |
{ 3~methviphenol no i 0.66 | NA | NA | NA | NA - NA |
! $—~methviphenol no 0.66 | NA | 73.000.00 | S.UE+00| 17724 | 42724 |
. 2—chloropnenol no 0.66 | NA | 730000 | S.1E-0L! 1163 | 1163 |
| 2.4~dichlorophenal na 0.66 | NA | 438000 | 3.0TE—01! 13.12 | 15.12 |
. 2.4 3=trichlorophcnol no ‘ 0.66 | NA | 146.000.00 |  LOZE+OL! $507.44 | 5.507.44 |
 2.4,6—trichioropnenal ‘ no ! 0661 _ 14719611 NA | 26060l 30.65 | 30.65 |
| pentachiorophenol na ‘ 331 4250.00 | 4380000 | S.00E~-Q2! 24.95 | 2495 1
"2, 4~dinitrophenol o 331 T NA | 192000 | 204E-011 7371 7371
i bis(2—cthvihexvi\phthaiate ves ; 0.66 | 36.428.57 | S840.00 | 204E—01] 1.406.25 | 1.406.25 |
" bytvibenzviphthaiate : a0 0.66 | NA | 29200000 | 2O4E+0L|  121659.241 10000001
“di=n-busdphthaiaie ves 0.66 1 NA | 1920000 | LO4E+00| 6188561  6.188.56
. diethviphthaiate no 0.66 | NA | 116800000 '  S.IBE+OL( 139039.431 10.000.00!
di meum phthalaw: ng 0.66 NA | 1460000000 ' LOZE+03 | 7.327:459.101 _10.000.00]

1

di~n-—oc phthalawe _no 0.66 i NA | 29.200.00 LO4E+00 | 13.865.350 10.000.00 !




TABLE 10 (con’t)
SUMMARY OF HEALTH-BASED
CRITERIA FOR SUBSURFACE SOILS

REV: 11,;01/93

NON - RESIDENTIAL LAND USE SCENARIO

Practical Subsurface Soils Leaching to Groundwater
Chemsca: Compound s Quantimtion Caranogemc Noocaranogenx Groundwaler  Subsurface  Subsucface.
Mame BicaccumuRtanic? Limic® Effecn @10-5 Effect Critena Soil Cntena  Soil Criteria
- {yes/no) (mg/Kg) (me/Kg) (mg/Kg) (mg/b) (rg/Kg) (rmag/Kg) .
| benzene . no Q.00 | 289.96 | NA . 986E-021 4.77 ¢ 4.7
{ woluene B 10 0.005 | NA | 3.63130 | 204E+011 _ 23.897.46 | 1,000.00 |
[ cthytbenzene ) no 0,005 | NA | 992827 ! LO2E+011 17.179.71| 1,000.00 |
“xylencs _ no | 0,005 | NA | 292000000 | 204E+02| 1232453051 _ 1,00000
[ vinyi chloride 10 : 0011 030 | NA | 1.00E-02| 0.13 0.13
| chioroethane _ no , 0.01 | NA | 3.693.46 NA | NA 1,000.00 {
" 1,1 —dichloroeumenc no 0.005 | 259 | 13.140.00 | 7.00E-03 | 0.08! 0.08 |
I 1,1 ~dichloroethane na 0.005 | NA | 138678 | 1.02E+01]  2385.62) 1.000.00 |
| 12 ~-dichlorocthviene (as) no : 0.005 | NA | 14.600.00 | 1LO2E+00| 102.49 | 102.49 |
"1.2~dichioroettane no 0.005 | 91.96 | 138.00000 ! 3.14E-Q21 0371 0371
tnchiorocthviene no 0.005 | 437.11 | 3.760.00 2.60E-01 | 25.731 25.73 1
1.1.1 ~trichiorocthane: na 0.005 | NA | <.600.68 9.20E+001 4173921  -1.000.001
1,1.2 - tnehioroethanc: no 0,005 | 391.20 | $84000  SME-M| LOS | 1.05 |
tetrachlorocethviene no 0.005 | 1.634.72 | 14.600.00 | S.61E-02 | 8.01 1 8.01 |
1.1.1.2~tetrachiorocthane no 0.005 | 1291.02 | 4380000 | [.10E=01 | 724 | 724
[ 1.1 22 ~ietrachiorocthane no 0.005 | 1.092.52 | NA | 143E-02] 021 | 021
chioroform no 0.005 | 9276 | 14600.00 | 4.69E—01| 2033 | 2033 |
acetone na 0.1] NA | 14600000 | 1.Q2E+01 | 136.29 | 13629 |
4—methvi—2--penuanone no 0.05 | NA | 73.00000  S.I11E<+001 407.48 | 407.48 |
methyl ethvi ketone no 0.1] NA | 903218 | S.11E+00/ 146.24 | 146.24
Aldsin ves 0.00258 | 435 876+ 1.68E—04 | 0.06 0.06
(samma—BHC (Lindane) ves 0.00603 | 39231 | 8760 i 220E—03| 034 034
chiordanc _ ves 0.00938 | %821 | 1752 | 200E-03 | 451 431
DDD ves 0.00737 | 2.125.00 | NA i 1I9E-02] 8341 4834
'DDE . ves = 0.00268 | 1.500.00 | NA__ 841E-03| 8049 | 80.49 |
DDT N ves 0.00804 | 1.418.50 | 14600 | B4IE-03| 141831 14183 |
dicldrin ves 0.00134 | 3187 | 1460 | 1. T9E—-04 | 0.06 | 0,06 |
I endosuifan suifate no 0.04422 | NA | 73.00 - SUE=-031 12.001 12.00 |
endrin ves 0.00402 | NA | 8760 | 6.13E-03| 10.12 | 1012 |
_heptachlor ves 0.00201 | _55.28 | 146.00 6.36E~04 | 0.44 | 0.44 |
“heptachior eponde no 0.05561 | 56.04 | 1898 | 8.30E-041 0.45 1 0.45 |
" PCBs yes 0.04355 | 6623 | NA | 6S0E-041 4231 423 |
Ulead g 0S| NA | NA | NA | NA | NA |
admium ) a0 05| NA | 73000 | S1E-0| NA | 10.000 |
| sitver . 10 1 NA 730000 | S.11E-O1 | NA | 10,000 |
mercury . ves 0.1 NA 8760 | 6.13E-(! NA | §7.60 |
chromium vi . no 1 NA | 730000 | S.ME=01] NA | 10,000 |
chromium iii . no 1 NA| 145000000 | 1OOE+(2| NA | 10,000 |
barium no ’ 201 NA| 10220000 | 7.1SE+00! NA | 10.000 |
| arsenic . no 1 NA | 43800 | S.O00E-02] NA | 10.000 |
aatimony no 61 NA | 38400 '+ 6.00E-021 NA | 10.000 |
beryitium . ng 0S| 118.60 | 730000 1 S.00E-Q3 | NA | 118.60 |
cyanide . no 0.125 | NA | 1920000 | 204E+00| NA | 1,000.00 |
nickel R a0 4] NA | 1920000 | 204E+00| NA | 10.000 |
seienium ) ao 05 | NA | 730000 | S11E-01 | NA | 10,000 |
_vanadium - no H NA | 1022000 | 7.1SE-01| NA | 10.000 |
“zinc a0 21 NA| 43800000 ' 3.07E+OL| NA | 10.000 |

NOTES: a ~ Compounds that are assumed (o be bioaccumulaave have an acceptable hazard tndex of
1.2 versus L. as determined based on Indiana Reguster, 16:7, Aprii 1. 1993.
+ — Pracucal guanuation limis based EPA SW—846. 1986 for GC/MS. PQLs wili change

wonding Lo the specific analyucal method used.
© - Assumes TEF approach
NA ~ Data not avaiiable or not appiicabie.



TABLE 11
SUMMARY OF HEALTH ~BASED
CRITERIA FOR GROUNDWATER

REV: 11/01/9%

RESIDENTIAL LAND USE SCENARIO

Pracucal Groundwater
Chenucal Compound ts ML or Quantitation  Carcinogeruc Noncaranogenx:  Groundwater
Name Bicaccumuiatable? Nonzero MCLG  Limid® Effecs @10”°%  Effects Criteria
{ yex/no) (mg/L) (mg/L) (mg/L) (mg/L) ( mg/1)
naphthaiene no } | 0.01 | NA | 1.22E +00 1.22E 400 |
accoaphthviene no | | 0.01 | NA | NA NA |
accaaphthene no i 0.01 | NA | 1.82E +00 1.82E+00 |
fluorenc no | 0.01 | NA | L.22F +00 1. 228 +00
phenanthrene 10 1 0.01 | NA | NA NA
anthracene no ! 0.01!t NA | 9.12E +00 9.12E +00 |
fluoranthene ves : 0.01 | NA | 243E-01 2.438-01 |
yrenc 10 i | 0.01 | NA | 9.12E-01 | 9.12E—-01
benzo(a\anthracenc ves ; 0.0001 ! 0.01 | 1L16E—04 | NA | LOOB—~02
chrysene ves ' 0.0002 | 0.01 | 1.16E—02 ! NA | L16E—02
benzot b)fluoranthenc ves 0.0002 ! 0.01 1 1 1I6E=04 NA L.OOE—02 |
| benzo( k)fluoranthene ves 0.0002 | 0.01 | 116E—03 | NA 1.00E—02 |
| benzo a)pyrene ves 0.0002 | 0.01 | 1 16E—05 ! NA 1.00E—02 !
| indeno( 1.2.3~cd \pyrenc ves 0.0004 | 0.01 | 1L16E =04 | NA | 1.00E =07 |
| dibenzo(ah)anthracene ves i 0.0003 | 001!  116E—05| NA | 1.OOE—02 |
| benzo(g.h,i)pervene ves i ' 0.01 | NA | NA | NA |
3.3'—dichlorobenndine 10 ‘ | 0.02 1 1.89E—04 | NA | 200E-02
a—nitroso—di—n ~propylamine : 10 ; | 0.01 | 1.21E~05 | NA | 1.008-02
bis(2 ~chiorosopropv Jether 10 | | 0.01 | 42E—04 | I2E+00 | LOOB—02]
4-=chioroaniline 10 i i 0.02 { NA | L2E-01 | 128 -01
2~—chloronaphthalenc i 10 | | 0.01 { NA | 243E+00 | = 243E+00
2 4=—dinitrotoluecne | 20 ! | 0.01 | NA | 6.08E-02 | _6.08E-02 |
hexachiorobutadiene | ves | | 0.01 | LOE =03 | LRE-02 | 1.OCE—Q2 |
hexachloroethane ! ves ! 0.01 | S.99E—-a3 | 6.08E—~03 | L.OOE-02 |
isophorone | no ] 0.011 895E-02 | 5.08E+00 ! 3 9SB-02 |
benzvi akohol ! 10 * [ 0.02 | NA | 9.12E+00 | 9.12E+00 |
bis(2 —chloroethvilether i no ! | 0.01¢ 1.63E—-05 ! NA | 1.008-02 |
nitrobenzene 10 ! 0.01! NA | 1.52E-02 | 152E-02 |
1.2 ~dichlorobenzene no f 0.6 | 0.01 | NA | LT4E400 | - 274E+Q0 |
| L3—dichiorobenzene no i 0.6 | 001 | NA | NA NA |
X 1,4—=dichiorobenzenc no | 0.075 | 0.01 | 1.SdE-~Q3 | L62E+00 | 1.30E-02 |
1.2.4—trichiorobenzenc no | 0.07 | 0.01 | NA | J.04E~-01 | 3.04E-01 |
hexachiorobenzene 10 [ 0.001 | 0.01 | S31IE-0S | 243E-02 | 1.OOE—Q2 |
hexachiorocveiopentadiene no 1 0.05 0.01 | NA | LI3E-01 | 213E=-01 |
n—nitrosodipbeaviamine 10 | got! .TBE-02 | NA | L7TIB~R
benzoic acid no ! 0.05 ! NA | L2E+02 L2B+02
2—nitroaniline no ! 0.05! NA | 1.82E—-03 | S.00E~=02 |
phenot ves j 0.01 | NA | 3.6SE+00 | 3.65E+00 |
2=methviphenol no i 0.01 NA | L2E+00 | 1528400 |
3 —methviphenoi no ; 0.01 | NA | NA | NA |
4=-methviphenol ‘ no 0.01 1 NA | LIZE+00 | _1S2E+00 |
2 —chlorophenoi | na 0.01 | NA | 1.52E=-01 | 1. S2ZE—01 |
| 2,4—dichlorophenot ‘ no 0.01 | NA | 9.12E-02 | 9.128 -2 |
2 45 -inchioroohenot no 0.0t { NA | J.O4E+00 | 3.04E+00 |
| 2.4, 6—richiorophenoi no 0.01 | L.ISE=03 | NA | 1.00E~—02
pentachiorophenai a0 0.001 | 0.05 | ~0BE~04 | 9.12E-01 | 5.00E—02 |
| L4=dinitrophenol 10 ! 0051 NA | 6.08E-02 | 6.08E—-02 :
bis(2 —ethvibexvi\phthalate ves 0.006 | 0.01 | 6.07E—~03 | L2E~0t | 1.00E—~02
! burvibenzviphihaiace no 0.1 0.01 NA 6.08E+00 6.08E+00 |
! di—n~butviphthaiate ves { 0.01 | NA | 6.08E~01 6.08E—01 |
| diethviphthaiaic na ! 0.01 | NA( - 43E+01 2 3E+01
di methvi phthalate w0 0.01 ! NA | 3.04E+07 3.04E+02 |
lt—n—ocovi pathajate e 30 0.0 NA ~ 88 -0t 6.CBE -0t




TABLE 11 (con’t) REV: 11/01/93
SUMMARY OF HEALTH-BASED
CRITERIA FOR GROUNDWATER

RESIDENTIAL LAND USE SCENARIO

Practical Groundwater ‘
“bemscai Zompound is MCLor Quanutation  Carcinogenxc  Noocarainogenx:  Grouadwater
Mame Bicaccumuiatabie? Nonzero MCLG Limit® Effects @10"S Effects Criteria
: yes/no) (ma/L) (rag/L) {mg/L) (me/l) {(mg/L)
benzeac ' no \ 0.005 | 0.005 | 6.17TE—04 | NA | S.00E—-{3 |
toluene ' no ! 1] 0.005 | NA | 8.04E—~01 | 1.00E +00 |
cthvibenzene ! no | Q7! 0.005 ! NA { 1JLE+00 | 131E+00 |
xYiencs no | 101 0.008 | NA i 6.08E+01 | 6.08B 401 |
vinvi chioride i 10 ! 0.002 | 0,01 | 281E-05 | NA | 1.O0E =02 |
chlorocthane ‘ ao ! | 0.01 1 NA | 2E+0 | 2 I7E+01
1.1 —dichiorocthvicac ! no i 0.007 ! 0.005 | 1.67TE—05 | L74E-01 ! 7.00E —-03
1.1 —dichloroethane 19 ! | 0.005 ! NA { 6.40E-01 | 6.40E 01
12-dichlorocthviene (cis) no : 0.07! " 0.005 | NA | 3.04E-01 ! 3.04E ~01
1 2 —dichlorpethane no : 0.005 0.005 | 1.9TE~04 t 9.12E+00 ! S.00E-~-03
| trichloroethviene a0 : 0,005 t 0.005 | 1.14E-03 | 1.82E-01 | 5.00E~03 |
' L,1.1 - tnchloroethane ) 02! 0.005 | NA | 1.29E+00 ¢ 1.29E+00 |
1.1.2 ~tnchloroethane no 0.003 | 0.005 ! J.14E~04 | LRE-01 ! S.00E-03 |
tetrachloroethviene no ! 0.005 | 0.005 1 1.47E—03 | J.04E-01 ! S.00E~03 |
1,1,1.2 = tetrachioroethane no ! | 0.005 | 6.88E =04 | 9.12E-01 | S.00E-03 |
11,122 ~tetracnioroethane no i | 0.008 1 J.09E -04 | NA | S.00E -3 |
chloroform no ! 0.1 1 0.005 ! L 76E—04 | 3.04E-01 ! 1.00E—01 |
acetone no ! | 0.1! NA | J.O04E+00 | 3.04E+00
4—methvi—2—pentanone no ! ] 0.05 ¢ NA | 1.32E+00 132E+00
methvi ethvi ketone ‘ no | Q.11 NA { 9.18E-01 9.18E~01
Aldrin ves s 000004 | SO0E—061 1 BIE—04 4.00E—~03
M-BHC (Lindanc) vey | 0.0002 0.00009 | §.S4E 05 | L.82E-03 200E-04
chlordanc ves i 0.002 | 0.00014 | 6.54E~03 | 3.65E-04 200E -~ |
DDD ves \ | 0.00011 | 3S4E-04 | NA JS4E—04
DDE yes | | 0.00004 | 2 S0E—04 | NA | 2S0E—04
DDT ves | | 0.00012 | 1 S0E—04 | J.4E-03 | 2 S0E—04
dieldrin yes | 0.00002 ! sstg-os | J.04E~04 | LO0E~-05
endosulifan sulfate no : [ 0.00066 | NA | 1.52E—-03 | 1.32E-~03 |
Tendrin ves . 0.002 | 0.00006 | NA| __I.82E—03 | _ 200E=03 |
heptachior ves ! 0.0004 | 0.00003 | 1.89E 05 | JME-03 | 4.00E 04 |
heptachior coonde no ! 0.0002 | 0.00083 | 9.34E~-06 | 3.95E-04 | 830E—04 |
PCBs ves { 0.0005 | 0.00065| - 1.10E-QS! NA i 6. SOE—04 |
lead a0 | 0.015 | 0.003 | NA | NA | NA |
cadmium no | 0005 | 0.005 | NA | 1.52E~02 1SZE—-02 |
 silver no ! | 0.011 NA 1S2E-01 _1352E-01
{ mereury yes ! 0.002 0.0002 | NA 1.82E~-03 2.00E—-03 |
| chromuum 1 a0 | 0.1 ' 0.01] NA | 1.52E-01 152E—01 |
chromium iii no ! 0.1 0.01 | NA | J.O4E+01 | 3.04E+01 |
barium no | 2 0.21 NA LI3E+00 | Z13E+00
arsenic no ! 0.05 0.01 NA 9.12E=-03 | $.008—~02
antimony no . 0.006 1 0.061_ NAI 1 2E-02 |  6.00E~02]
bervilium no ! 0.004 | 0.005 | 1.98E-05 | 1.52E~01 $.00E—-03
cvanide . Jile) ! 021 0.01 1 NA | 6.08E-01 6.08E =01
nickei _ a0 = 01| 0.04 | NA| _ G6OBE=0l | _ 6.08E-—01]
sclenium o ! 0.05 | 0.008 | NA 1L.S2E-01 | 1.S2E-01 |
_vanadium no : { 0.051 NA 213E-~01 | 2I3E-01 |
unc . no ! i 0.02! NA | 9.12E+00 | 9.12E 400 |

NOTES: a ~ Compounds that are assumed 0 be bioaccumulative have an acceptable hazard index of
1.2 versus 1. a5 determined based on indisoa Register. 16:7. Apni 1. 1993.
5 - Pracrical quantiation limits based EPA SW—846, 1986 for GOMS. PQLs will change
axording L0 the specific anaivtical method used.
Assumes TEF approach.
N4 - D ned avaslable or not applicabie.



TABLE 12
SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

REY: 11/01/33

RESIDENTIAL LAND USE SCENARIO

Pracucal Surface Soils
~cmcal Compound 1 Quanuwanion Caranogeax Noncarcnogeaxc >urface Soil
Name Bioaccumulatable? Limit® Elfecus @10_6 Effects Critenta
(ves/no) (me/Kg) _(mz/Kg) (mz/Kg) {(mz/Kg)
naphthaicne no { 0.66 | NA | 10.300.00 | 10.000.00
accnaphthviene no f 0.66 | NA | NA | NA
accnaphthenc no | 0.66 i NA | 16.200.00 | 10.000.00 |
fluorene no | 0.66 | NA 10.800.00 | 10.000.00
phenanthrene no | 0.66 | NA NA | NA
anthracene no | 0.66 NA | 81.000.00 | 10.000.00
fluoranthene ves | 0.66 NA | 2.160.00 | 2.160.00
pyrene no ! 0.66 NA | 8.100.00 1 3.100.00 ¢
benzol a\anthracene i ves 3 0.66 | 0.88 | NA | 0.88 |
chrysenc j ves 1 0.66 | 87.67 | NA | 87.67!
| benzor b)fluoranthene ves 0.66 | 0.88 | NA | 088 |
" benzo( kMluoranthene ves 0.66 | 377 1 NA | 8.77 |
| benzoc a)pyrene ves 0.66 | 0.09 | NA | 0.66 |
|indeno( 1.2.3 —cd)pyrene ves 0.66 | 0.88 | NA | 0.88 |
| dibenzo(a-h\anthracenc ves 0.66 | 0.09 | NA | 0.66 |
benzo(g hi)pervienc ves 0.66 | NA | NA | NA
3.3 ~dichlorobenzidine no 131 1.42 1 NA | 1.42
n~aitroso—di—n—=propytamnc | no ! 0.66 | 0.09 | NA| 0.66
bis{2—chiorosopropv Yether no 0.66 9.14 | 10.800.00 | 9.14
4—chioroanilinc no 13 NA | 1.080.00 | 1.080.00
2-—chloronaphthaicne no 0.66 | NA | 21.600.00 i 10.000.00
| 2,4—dinitrotoluene no i 0.66 1 NA | 540.00 | 540.00
hexachicrobutadienc ves | 0.66 8.21 | 108.00 | 8.21
| hexachloroethane ves l 0.66 45.07 54.00 | 45.07
| isophorone no ; 0.66 673.68 $4.000.00 | 673.68
benzvi alcohotl no | 13 | NA 81.000.00 | 10.000.00
bis{ 2 —chloroethviYether no ! 0.66 | 058 | NA | 0.66
* nitrobenzene no ‘ 0.66 | NA | 135.00 | 135.00 {
;_li—diddorobcm: no 0.66 | NA | 14300.00 | 10.000.00 |
1y =tcidigrdoenzenc a0 0.66 | NA | NA | NA |
1.4—dichiorobenzenc no 0.66 | 2667 1 NA | 26.67 |
_Lz.Q-uichlorobcm:nc | no 0.66 | NA | 2.700.00 | 2.700.00 {
hexachiorobenzene | no ! 0.66 | 0.40 | 216.00 | 0.66 |
hexachiorocvciopentadicne no 0.66 NA | 1.890.00 | 1.890.00
n—nitrosodiphcnviamine no 0.66 130.61 | NA| 130.61 |
benzoic acid ! no 33 NA | 1.080.000.00 | 10.000.00
2~ nitroaniline : 10 : 331 NA | 16201 16.20
. phenoi ! ves ! 0.66 | NA | 32.400.00 | 10.000.00
~2—methviphenol 1 no : 0.66 | NA | 13.500.00 | 10.000.00
" 3—methviphenol no ! 0.66 | NA | NA | NA {
| 4=methviphenol no 0.66 | NA | 13.500.00 | 10.000.00 |
2—chlorophenol no 0.66 | NA | 1350.00 | 1.350.00 |
2,4~dichiorophenol i no 0.66 | NA | 810.00 | 810.00 |
2.4.5 —tnichlorophenol | no 0.66 | NA i 27.000.00 | 10.000.00 !
2.4.6—tnichloropheno > no 0.66 | 58.18 | NAL 38.18 |
pentachiorophenol : no 331 5331 8.100.00 { 53314
2.4~dinitrophenot no 331 NA | 540.00 | 540.00 |
bis( 2—cthvthexvi)phthalate ves 0.66 | 45.71 ¢ 1.080.00 | 45.71 |
butvibenzviphthalate 7o .66 | NA | $4.000.00 | 10.000.00 |
di—=n-—butviphthalate ves 0.66 1 NA | 5.400.00 | 5.400.00 |
diethviphthalate rQ 0.66 | NA | 216.000.00 | 10.000.00 |
di methvi phthalate T T 0.66 1 NA | 370000000 L __10,000.00
vdi-n-—cmljhmmu N0 0.66 1 NA | < 300.001 £.400.001




TABLE 12 (con't)

REV: 11/01/83

SUMMARY OF HEALTH-BASED
CRITERIA FOR SURFACE SOILS

RESIDENTIAL LAND USE SCENARIO

Practical Surface Soils
“hemcal Compouand is Quantitation Carcinogenic Noocaranogeaxc surface Soil
Name Sicaccumulatable® Limit® Effects @10~ Effects Critena
(yev/no) (mg/Kg) (me/Kg) (ma/Kg) {(me/Kg)
benrene 4 no f 0.005 | 22.07 | NA | 207 |
tolucne ! no ! 0.005 | NA | 54.000.00 | 1.000.00 |
cthylbenzene | no ) 0.005 | NA | 27.000.00 | 1.000.00 |
Iylcues i no | 0.005 | NA | 540.000.00 | 1,000.00 |
v edrite | no ' Ul U3 A 034 |
chloroethanc | no { 0.01 | NA ! NA | NA
1.1 —dichlorocthviene | ne - ! 0.008 | .07 2.430.00 1.07
1,1 —dichioroethane | no | 0.005 | NA | 27.000.00 | 1.000.00
1.2 —dichioroethviene (cis) ' no | 0.005 | NA | 2.700.00 | 1.000.00
1.2 ~dichioroethane ! no : 0.008 | 703 | 81.000.00 | 1.3
| (nchloroethviene na 0.005 | £8.18 | 1.620.00 ! 58.18 |
i 1,1,1 - trichloroethane no 0.005 | NA | 14.300.00 | 1.000.00 |
1.1.2 ~trichioroethane na 0.005 ! 11.23 | 1,080.00 | 1123 |
tetrachiorocthviene no 0.005 | 12,95} 2.700.00 12.55 |
1.1.1 2~ tetrachioroethane no 0.008 | 2462 | 8.100.00 ! 24.62 |
1,122~ tetrachiorocthane i no i 0.005 | 3201 NA | 320 |
chloroform ! no ' 0.005 ! 104.97 | 2.700.00 | 104.92 |
acetone r na ’ 0.1 | NA | 77.000.00 | 1.000.00 |
4—methyl—2~pentacone i no f 0.05! NA | 13.500.00 | 1,000.00
methvi ethvt ketone | no 0.1! NA | 13.300.00 | 1.000.00
Aldrin | ves 0.00268 ! 0.04 | 1.62 ! 0.04
gamms~BHC (Lindane) i ves | 0.00603 | 0.49 1 16.20 | 0.49
chlordane | ves | 0.00938 | 0.49 3241 0.49
DDD | ves i 0.00737 | 267 NA 257
DDE ! ves 0.00268 | 1.88 | NA 1.88
DDT 1 ves 0.00804 | 1.88 | 27.00 | 1.88
dieldrin | ves | 0.00134 | 0.04 | 2701 0.04
endosuifan sutfate : no ; 0.0422 | NA |- 13.50! 1330
endnin : ves « 0.00402 | NA| 16.20 1 16.20 |
' he lor | ves | 0.00201 | 0.14 | 27.00 0.14
{ heptachior eponide . no ) 0.05561 | 0.07 | 3.511 0.07
| PCBs | ves r 0.04355 | 018 | NA | 0.08 |
Ulead | no 1 05 | NA | NA NA
' cadmium | 1o 0.5 | NA | 135.00 135.00
1 silver | no 1 NA | 1350.00 | 1.350.00 |
mercury ! ves 1 .01 NA 16201 1620 |
chromium v | no l 1 NA 1.350.00 | 1.350.00 |
chromium iii ! no I 1! NA | 270.000.00 | 10.000
barium | no 20 NA | 18.900.00 | 10.000
arsenic | no 1 NA | 81.00 | 81.00 |
antimony | no 6| NA | 108.00 i 108.00 |
| bervilium no 0.5 | 0.15 | 135000 | 050 |
cvanide no 0.125 | NA | 5.400.00 | 1,000.00 |
nicket ! no | 4l NA | 5.400.00 | 5.400.00 |
seleaium | a0 | 035 | NA | 1.350.00 ! 1.350.00 |
| vanadium * 10 | 5| NA | 1.890.00 | 1.890.00 |
' zinc | no f 21 NA | §1.000.00 | 10.000 |

NOTES: a -- Compounas that are assumed to be bioaccumulatve have an accepabie hazard index of
0.2 versus 1. as determined based oa indiana Register, 16:7. Apni 1, 1993.

t,_

according o the specific anatyticai method used,
- Assumes TEF approach.
NA - Daw not avaiable or not applicable.

Practical quantitation fimits based EPA SW—846, 1986 for GO/MS. POLs will chiange



TABLE 13
SUMMARY OF HEALTH-BASED
CRITERIA FOR SUBSURFACE SOILS

REVY: 11/01/93

RESIDENTIAL LAND USE SCENARIO

Pracixal Subsurface Sotls Lecaching 10 Grounawater
“henucas Compound 1s Quapuauon Carcdnogernc Noncamanogenr Groundwater  Subsurface  Subsurface
Name Bicaccumuktable® Limit® Effecs @107¢ Effects Critena Soul Cnitena  Soil Critena
(ves/nc) (rg/Kg) _(mg/Kg) (m/Kg) (me/L) (mg/Kg) (mg/Kg)
{ paphthalene no 0.66 | NA | 5840000 | L.Z2E+00} 1.761.78 | 1,761.78 |
! accnaphthviene no 0.66 | NA ! NA | ‘NA | NA | NA |
{ accnaphtbene no 0.66 | NA | 8760000 | 1.82E+00!  10906.501  10.000.00 |
{ fluorene no 0.66 | NA | $8.40000 | 1.XE+Q0! 8.838.64 | 883864 |
{ phenanthreac no » 0.66 | NA | NA | NA | NA | NA |
{ apthracenc no 0.66 | NA | 438.000.00 | S.12E+00! 126864293  10.000.00 |
fluoranthene ! ves 0.66 | NA | 1168000 | 243E-0t ! 2305.04 2.305.04 |
| pyrene i no 0.66 | NA | 4380000 | O0.12E-01! 33512321  10.000.00 |
| benzo(aanihraceae | ves 0.66 | 698.63 | NA | 1.ODE-02! 103.88 | 103.88 |
. chrvsene ! ves 0.66 | 69.863.01 | NA | LI6E-02] 3179.271 379.27 |
benzotb)fluoranthenc ves — 0.66 698.63 | NA 1L.OOE-02 1 334981 354.98 1
benzol k{luomnthene ves 0.66 | 6.986.30 | NA 1.OOE~02 | 501.64 | S01.64 |
benzola )pyrene ves 0.66 | 69.85 | NA 1.00E—02 1 212871 69.85 |
indeno( 1.2 3—cd\pyrene ves 0.66 | 698.63 | NA | LOOE-Q21 629.17 | 629.17 |
' dibenzo(a hanthracene ves 0.66 | 69.86 | NA :  1.OOE=-02! 649.66 | 69.86 |
1 benzo(g h.i\perviene | ves 0.66 | NA | NA NA i NA | NA |
i 3.3' =dichlorobenzidine ' no 131 1.133.33 NA | 200E-02! 12.86 | 12.86 |
[ a=nitroso—di—~n —propviamine | no j 0.66 | TL86 | NA | 1.0E=-02| 0.06 | 0.06 |
| bis(2~chloroisoproovi)ether no ! 0.66 | 1.472.23 | <8.400.00 | l.OOE-02! 0.17! 0.17 |
4~chioroaniime | no 131 NA | S84000 | 1.2E—-01| 186.92 | 186.92 |
{ 2~chioronaphthaleae | no 0.66 | NA | 11680000 | 243E+00|  11.478.07!  10.000.00|
| 2, 4—dinitrowluene i no 0.66 | NA | 292000 | 6.08E-02| 6.53 653 |
| hezachiorobutadiene j ves 0.66 | 3118 1 $8400 | 1.00E=02! 6.78 6.78
| hexachioroetmne ! ves 0.66 29.818.48 | 29200 | 1.ODE=02 | 1.13 | 1.15
! isophorone | no ! 0.66| 53684211 | 29200000 | 89SE-02| 1.43 | 1.43 |
benzvi alcohol I no | 131 NA | 438.00000 ! 9.12E+Q0! 728.62 | T28.62 |
| bis(2—=chioroethvi)ether ! no 0.66 i 66.24 | NA | 1.00E-02| 0.06 | 0.06 |
' nitrobenzene ! no 0.66 | NA | 73000 | 1.52E-02! 0.29 | 0.29 |
1.2 -dichlorobenzene ' no 0.66 i NA | 131.400.00 | 2T4E+00! 1524.23 | 252423 |
" 1 3=dichlorobenzenc no 0.66 | NA | NA ! NA | NA | NA |
1.4 ~dichlorobenzene no 0.66 | 21.250.00 | 1687331 ' 1.OOE~02! 0.90 1 0.90 |
_12.4—trichiorobenzenc » no 0.66 | NA | 14.600.00 | 3.04E-01t 235.03 1 3503 |
' hexachiorobenzene no ! 0.66 | - 101.56 | 1.168.00 | 1.O0E-021 165.57 ! 101.56 |
| hemchiorocwciopenmdicne no i 0.66 | NA | 289 | 213E-011 652.91 | 289 |
n=nitrosodichenviamine no | 0.66 | 104.081.63 | NA | 1LTE-02] 3181 3.18 §
benzoic acid no | 331 NA | 584000000 | L2E+02! 136.098.44(  10.000.00
2-nitroanifine » na 33| NA | 4547 | S.O0E-02! 2.08 { 208 ¢
| phenol ves 0.66 | NA | 17520000 | 3.65E+00| 110.17 1 110.17
i 2-methviphenol o i 0.66 | _NA | 73.000.00 | 1.5ZE+00| 6287 | 62.87 |
i 3=methviphenol no j 0.66 1 NA | NA | NA | NA | NA |
- 4=methviphenol no 0.66 | NA | 7300000 | LSIE+00| 71.45 1 71.45 |
| 2 ~chlorophenoi no | 0.66 ! NA | 730000 | 1S2E-Q1l 1951 1951
! 2.4—dichlorooheno! no ‘ 0.66 | NA | 438000 | 9.12E-Q2| 2.53) 253 |
| 245 ~trichlorootenal a0 0.66 | NA | 146.000.00 | 3.04E+00 | 921.06 | 921.06 |
! 2.4.6=trichiorophenal no 0.66 | 477961 | NA |  1OOE-Q21 0251 0.25 |
{ peatachiorophenol no 331 4250.00 | 43800.00 : SO00E-021 34.95 | 24.95 |
_2.4—dinitrophenoi no 33! NA | 92000 | 6.0BE-021 1231 L3
 bies(2 ~ethvihexvi)phthalate ves | 0.66 | 36.428.57 | 5840.00 |  1.00E-Q2| 16.43 | 16.43 |
butvibenzviphtialate | no i 0.66 | NA | 29200000 | 6.08E+00!  70517.83!  10.000.00 |
di —n—butviphthaiaic | ves ! 0.66 | NA | 2920000 |  6.08E—Ot i 1.034.97 | 1.034.97 |
" diethviphthalate no { 0.66 | NA| 1.168000.00 | 243E+0L| 2325280¢  10.000.00 !
- di meum phihatate na ’ 0.66 | NA! 1460000000 | 3J.O4E+02| 30596559t  10.000.00
di=n—cct phthaiate no 0.66 NA | 1920000 ' 6.08E-O1 | 2J318.851 2 318.85 |




TABLE 13 (con’t)
SUMMARY OF HEALTH - BASED

REV: 1:/01/93

CRITERIA FOR SUBSURFACE SOILS

RESIDENTIAL LAND USE SCENARIO

Pracucal Subsurface Soils Leaching to Groundwater
{ hemcki Zompound s Quanumtion Caranogeax Noncaranogenc Groundwater Subsurtace  Subsurface
Name Bicaccumumiable*  Uimil® Effecs @107%  Effecn Crtera  Soil Cntena  Soil Critena
~ {vey/nos _(mg/Kg) (mg/Kg) (me/Kg) (mg/L) (me/Ke) (me/Kg)

| benzenc i no 1 0.005 | 289.96 | NA | SO0E-03| 0.06 | 0.06 |
[oluene no | 0.005 | NA | 363130 | 8.04E-01 | 212,16 | 20216 |
| ethyibenzene i no 0.005 | NA | 9928277 | 131E+00| 834.37 | 83437 |
{ xylenes i no 0.005 | NA| 292000000 | 6.08E+01| 206.114.09 | 1,000.00 |
Tvioi chloride 1 no Q.01 | 030 | NA | 1.00E-02| 0.131 0.13 ]
[ chlorocthane | no | 0.01 | NA | 3.693.46 | 232E+01| 7.788.24 | 1.000.00 |
! 1,1 -dichloroetiMene j no | 0.005 | 2.59 | 13.140.00 |  S.00E—-03 0.05 ! 0.05 |
1,1 —dichioroethanc. ! no | 0.005 ! NA | 1386.78 |  6.40E—-01 40.07 | 40.07 |
1.2 ~dichioroetimviene (cis) no ! 0,005 | NA | 14.600.00 ( 3.04E-01] 17.14 1 17.14 |
{ 2 ~dichloroethans no : 0.00S | 91.96 | 438.000.00 i S.00E~-03 | 0.02 1 0021
tnchioroethviene no 0.005 I’ 437.11 ! 8.760.00 S.00E-03 ) 0.08 | 0.08 |
"1.1.1 —trichloroethane no 0.005 | NA |~ £.600.68 1.29E+00 | 229.64 | 299,64 |
1.1.2 - tnichioroethane no 0.005 ! 391.20 | £840.00 @ S.00E-031 0.03 | 0.3 |
' tetrachiorocthviene no | 0.005 | 1.634.72 | 1460000 1 S.00E-Q3 1 0.23 | 0.23 |
" 1.1,1.2 = tetrachlorocthanc no 0.005 ! 1.291.02 | 43.800.00 | S.00E-Q3 | 0.08 | 0.08 |
| 1,1 2.2 ~tetrachloroethane no ! 0.00% | 1.052.52 | NA | S.00E-Q31| 0.04 | 0.04 |
! chloroform no f 0.005 ! 9276 | 14.600.00 | S.00E-03 | 0.m | 0.0 |
| acetone no | 0.1 NA| 14600000 | _3.04E+00| =%, ] oyl

{ 4—methvi—2—~pentanone o { 0.05 | NA | T3.00000 [ [SZE+00| 68.15 68.15

{ methvi cthvi ketonc ! no [ 0.1 NA | 932,18 | 5.18E-01 11.62 11.52

Aldrin ! ves [ 0.00268 | 435 | 876 | 4.00E—05 0.01 0.01
| ;amma ~BHC (Lindane | j ves ] 0.00643 ! 39231 | 87.60 | 9.00E—-05 0.00 0.003 |

chiordane z ves i 0.00938 i 36821 | 1752 ¢ 1.40E—04 | 0.09 0.09

DDD ! ves i 0.007371 2.125.00 | NA | 3S4E-041 0.27 0.7

DDE i ves | 0.00268 | 1.500.00 | NA | 2S0E-041 0.43 0.43
DDT ¥ ves | 0.00804 | 1,418.50 | 146.00 | 2SOE~04 | 0.79 0.79 |
[ dieldrin ves | 0.00134 | 31871 1460 | 20DE~O05} 0.00 0.003 |
| endosuifan sulfate no ! 0.04422 | NA | 7300 ' 1SXE-G3| 201 2011
- cndnin ves | 0.00402 | NA | 8760 ' 1.B2E~03| 1.69 | 1.69 |
 heptachior ves ‘ 0.00201 | 55.28 |- 146.00 +  3.00E=-05 | 0.001 0.005 1
"heptachior epoxnde no 0.05561 | 56.04 i 1898 i 8.30E—04 1 0.45 | 0.45 |
' PCBs ves ‘ 0.04355 | 66.23 | NA | 6.50E—041 41 423!
i lead . : no ! 03| NA | NA | NA NA | NA |
cadmium f no | 03 NA | 73000 | 152E-02 NA | 730.00 |
sitver . ! o z 1 NA 730000 | 1.S2E-01l NA 7.300.00 |
mercury yes = a1 NA 8760 | 187E-03§ NA 87.60 |
chromium vy _ ! no ! 1] NA | 730000 | 1SZE—01| NA 7.300.00 |
chromium iii ! no ! 1} NA | 1.460.000.00 |  3.04E+01! NA 10.000.00 |
basium o ! 201 NA | 10220000 | 213E+001 NA | 1000000 |
asenic no : 11 NA | 43800 | 100E-Q21 NA | 438.00 |
| antimony no f 61 NA | $84.00 | 6.00E-021 NA | 584.00 |
{ bervitium _ no ¢ 051 118.60 | 730000 | S.00E—03 | NA | 118.60 |
[ cvanide . no | 0.125 ¢ NA | 2920000 | 6.086-01 | NA [ 1000000 |
[ nicked R a0 f 4| NA | 2920000 | 6.08E-01 | NA|  10.000.00 |
| selenium ) no i 03¢ NA | 730000 | \S2E-O11 NA | 7300.00 |
i vanadium ac 5! NA | 1022000 | 213E-011 NAI 1000000 !
! zinc no % 21 NA | 438.000.00 | 9.12E+00| NA(  10.000.00!

NOTES:

a - Compounds that are assumed (0 be biocaccumuiatve have an acceptadle hazard index of

.2 versus L, as determined based on Indiana Register, 16:7, April 1. 1993.
5 ~ Practical quantiation limis based EPA SW--846. 1986 for GCO/MS. PQLs will change
according 1o the 1pecific anafytical method used. '

* - Assumes TEF approach

NA - [z rot avalable or not appbaable.



TABLE 14
SUMMARY OF TIER II CLEANUP GOALS
FOR THE NON-RESIDENTIAL SCENARIO

REV: 11/G1/93

Chemxai Compauad is Surface subsurface
Name Bicaccumulatable? Soils Soils Grounawater
(yer/no) {me/Kg) {mg/Kg) (mwyl)
naphthbalenc | no | 10,000.00 ! 10.000.00 ! 4.09E+00
acenaphthviene ! no | NA 1 NA | NA
accoaphthene ! no | 10.000.00 ! 10.000.00 | §.13E+00
Auorenc ! no | 10.000.00 | 10.000.00 | +.09E+00
phenanthrene | no | NA | NA | NA
anthracene a no [ 10,000.00 | 10.000.00 ! J.07E+01
{lucranthene f yet { 10.000.00 | 10.000.00 ! 8.18E-01
pyrene ! no | 10.000.00 | 10.000.00 | 3.07E+00 |
benzol s\anthracenc i ves | 79.45 ¢ 103.88 | L.O0E -2
{ chrvsene | ves : 7.945.21 | 10.000.00 | 31.92E~01
| benzor b)flucranthene l ves 79.45 | 354,98 | 1LOOE~02 |
Menzo( K\fluoranthene . ves 794.52 | 3.759.12 1 3 92E~02 |
! benzot a)pyrenc f ves -7.94 | 69.85 1 LO0E~02 |
deno( 123 —cd)pyrene | ves | 79.45 | 629.17 | LOOE~02
| dibenzo( ahanthraccne | ves = 7.95 | 69.86 | LOOE—02
¥ ene | ves ' NA | NA | NA
3.3 ~dichlorobenzidine l no l 128.89 ! 12.86 | L00E-02
n=nitroso—di—n~propviamine no ! 8.29 | Q.06 | LOOE=-02
. bis(2—chlorosopropvi)ether no . 93.12 | 1.32 | 1 9E-02 |
4—chloroaniline no ! 8.160.00 | 1.117.69 | 1.09E—01 |
2—chioronaphthaicne i ng I 10.000.00 | 10.000.00 [ 8.18E+00 |
2 4—dinitrotolucne | no 4.080.00 | 39.07 | 2LO4E=01 |
hemachiorobutadienc ves ' 1.78 | 31.18 4 JSTE-02
hexachioroethane ves l 408.00 | 3314 L4E~02
isophorone no | 10.000.00 | 256.03 | 3.01E+00
| benzvt alcohol o l 10,000.00 | 435675 | IGTE+O0L
bis( 2 —-chioroethviYether no | 4.06 | 0.06 | {.00E =02
nitrobenzene no ! 1.020.00 | 1.73 1 SNE-02
1.2-dichiorobenzenc no ! 10.000.00 | 10.000.00 | 9.20E+00 |
1 3—dichiorobenzene no ! NA| NA | NA |
1,4—dichlorobenzene no i 2416.67 | 34.67 | 1.19E=01
|12 4~trichiorobenzene no |- 10.000.00 ! 1.403.37 | 1.ZE +00
. hexachiorobenzene no | 6.87 | 101.56 | L.00E 02
. hexachlorocveiopentadience no 2.02 | 289 | 7.1SE-01
n-—nitrosodiphenviamine no 10,000.00 | S6780 | 5 84E-01
benzoic acid no 10.000.00 ! 10.000.00 | L.09E +02
2 —nitroaniline no ! 42.90 | 2081 S.00E-02
phenoi ves | 10.000.00 | 658.78 | 1.Z3E+01
2—methviphenol no i 10.000.00 | 375.93 | L11E+00
3-methviphenol ! no | NA | NA { NA
4—methviphenol | ng i 10.000.00 | 42724 | SLIE+00
2 —chiorophenol » no | 10.000.00 | 1163 | S.1LE-0L
2 4—dichiorophenol k no | 6.120.00 | 15.12 | 1.07E~01
2.4.5—trichlorophenol no | 10.000.00 ! 5.507.44 | |.QZE+01
2.4 5—trichiorophenol no i LD AS Y, NAL SRS~
peatachlorophenol no I - 48333 | 24.95 | 5.00E=02 |
2.4~dinitrophenol no ! 4,080.00 | 1371 2 O4E =01 |
| bis(2—cthvihexvi)phthalate ves ' 4.142.86 | 1.406.25 | 2O4E-01 |
butvibenzviphthalate n0 ! 10.000.00 | 10.000.00 LOME+O1 |
! di—n—butviphthalate ves I - 10,000.00 ! 6.188.56 | LO4E+00 |
. diethviphthalate no | 10.000.00 | 10.000.00 | 3. 18E+01 |
{ di methvi phthatate no ‘ 10.000.00 | 10.000.00 LOZE+03 ¢
{ di—n=—0ctvi phthalate no 10.000.00 | 10.000.00 | T DAE+00 |




TABLE 14 (con’t)

REY: 11/01/33

SUMMARY OF TIER II CLEANUP GOALS
FOR THE NON-RESIDENTIAL SCENARIO

Chemucai Compouad is Surface Subsurface
Name Bioaccumulatable?® Soils Soils Grounawater
_ (yex/n0) (mg/Kg me/Kg) (mg/L)
benzenc ! no 16.63 | s 9.86E ~02
toluene ! no 1,000.00 | 1,000.00 | 2 04E 401
cthvibenzeae ! no 1.000.00 | 1.000.00 | LOZE 401
xylenes | no | 1.000.00 | 1.000.00 | 204E 402 |
vinvl chlonide J no { o.m | 0.13 | LO0E -Q2
chloroethane 1 no | 1.000.00 | 1.000.00 | NA
1.1 —dichlorocthviene | no | Q.15 | 0.08 | 7.00BE-03
1,1—dichloroethanc no | 973.47 | 1.000.00 | L.OZE +01
1 2 —dichloroethviene (cis) < nc ! 1.000.00 | 102.49 LOZE+00 |
1 2—dichlorocthane ‘ nc | £271 0.37! JI4E-02 |
trichlorocthviene no . 24971 35.73 | 2.60E~01 |
| 1,1,1 - inchloroethanc no 1.000.00 | 1.000.00 | 9.20E+00 |
| 1,12~ richioroethane no 1 2741 1.05 | SE-02
tetrachloroethylene ! no ; 101.23 | 8.01 | SSIE-02
1,1,12~etrachlorocthane no { 7591 4 7.24 1.1I0E-01 |
1,122 —tetrachiorocthanc ! no i 75.41 | 0.21 1.43E-02
chloroform no | 5281 2033 4.65E-01
acetone | na 1.000.00 | 136.29 1.02ZE +-0t
4~-melhvi~2~pentanone | no 1,000.00 | 407.48 S.11E+00
methvi ethryl ketone ! no 1,000.00 | 146.24 S.11E+00
Aldrin I ves Q27! 0.06 LSBE-04
gamma~BHC (Lindane ! ves 4.62 ! 034 220603 |
chlordanc ves 2448 | 451 200E—03
DDD yes 241.67 | 48.34 | L19E-02 |
DDE 4 ves 17039 1 8049 | 841E—@
DDT | ves 153.01 | 14183 | 8.41E-@3
dicldnin | ves 3.62 ¢ 0.06 | 1.79E~04
endosuifan suifate [ no ! 102.00 | 12.00 1 S.11E~03
' endrin i ves ! 122.40 | 10.12 1 6.13E-03 |
“heptachlor ves ' 416 | 0.4 | 636E—~04 |
heptachior epande no | 6371 0.45 | 8.30E-~04 |
PCBe ves | 7531 423 | 6.50E =04 |
lead no f NA | NA | NA
cadmium no 102000 | 10.000.00 | SUE-@
silver noG 10.000.00 | 10.000.00 | S.11E--O1
| mercury ves 12240 | 87.60 | 6.13E—03
chromium vi no ~10.000.00 | 10.000.00 | S.11E—~01
chromium iii no 10.000.00 | 10.000.00 | LOZE +02 |
barium no 10.000.00 { 10.000.00 | 7.1SE+-00 |
arsenic no i 612.00 | 10.000.00 | S.00E-02 |
| antimony no | 816.00 | 10.000.00 | 6.00E—-02Z !
bervilium no | 13.49 | 118.60 | 5.00E~03 |
cyanide no z "1,000.00 | 1.000.00  104E+00
nickel no | /10,000.001 10.000.00 _204E+00 |
sclenium no i 10.000.00 | 10.000.00 | S.11IE-0t |
| vanadium no | 10.000.001 10.000.00 | 7.1SE-01 |
e no i 10.000.00 | 10.000.00 | 3.0TE +01 |

NOTES: a - Compounds that are assumed to be bicaccumulative have an accepuable hazard index of
0.2 versus 1, as determined based oa Indiana Register. 16:7, Aprii L. 1993.

+ - Practical quantitation limits based EPA SW~846, 1986 for GC/MS. PQLs will change
according to the speaific analyvtical method used.

* - mssumes TEF approach.

NA - Data not avmiable or not appicable.



TABLE 15 REV: 1::01/398
SUMMARY OF TIER II CLEANUP GOALS
FOR THE RESIDENTIAL SCENARIO
Chemical Compound ix Swrface Subsurface
Name Bicaccumulatable? Soils Soils Groundwater
{yes/no) {me/Kg) {mg/Kg) (mg/L)
asaphthalene no . | 10.000.00 | 1.76L.78 | 1.22E +00
accnaphthvienc 10 | NA | NA | NA
accnaphthene 00 ! 10.000.00 | 10.000.00 | 1.82E +-00
Quorene no | 10,000.00 | 8.B38.64 | 1.2E +00
' phenanthrene no ! NA | NA | NA
' anthracene | no | _10.000.00 | _10.000.00 | 3.12E+00 |
fluoranthenc ! yes | 2.160.00 | 230504 | 243E-01
pyrene | no . 8.100.00 | 10.000.00 | 9.12E-01
benzol a)anthracene | vcs 0.88 i 103.88 | L.OOE -2
_chrvsene _ | ves 87.67 | .27 LIGE=-02
benzo( b)fluoranthene ! ves 0.88 ! 354.98 | 1.0CE -02 |
_benzo( k)luoranthene ves 3.77! 501.64 1 L.OOE~02 |
__benzo(a)pyvrene - ves 0.661 69.85 | 1.00E =02 |
indena( 1. 2.3 —cd)pvrene I ves 0.88 | 629.17 | 1.OOE —02 |
_dibenzo(ah)anthracene f ves 0.66 | 69.86 | 1.00E-02 |
| benzo( gh.i)perviene i ves NA | NA | NA |
33" ~dichlorobenzidine v no - 1.42 | 1286 | 200E-02
: n=nitros—di=n—propviamnc | no ! 0.66 | 0.06 | 1.00E -02
| bis(2—~chiorosopropyi)ether | no ! 9.14 | 0.17 | LOOE—~02
| 4=chioroaniline no | 1.080.00 | 186.92 | 1. 22E-01
| 2—chioronaphthalene no ! 10.000.00 | 10.000.00 | _LGE+00
' 2. 4—dinitrotolene no i 540.00 | _653| 6.08E-02
hexachiorobutadiene ves | 821 | 6.78 | 1.00E -02
hexachloroethane | yes | 45.07 | 1.15 | 1.OOE =02
isophorone i no | 673.68 | 1.43 | 8.9SE-02
' benzvi alcohol | no | 10,000.00 | T2862 | 9.12E+00
 bis(2~chiorocthviether f no ! 0.66 | 0.06 | LOOE~-T2
. nitrobenzene ! no i 135.00 | _ 0291 1 2E-02 |
"1, 2—dichlorobenzene | no 10.000.00 | 152423 | 274E+00 |
. 13—dichlorobenzenc ! no NA | NA | NA |
. 1,4—dichlorobenzene ‘ no 26.67 | 0901 1.30E-02 |
| 12.4~trichlorobenzenc | no | 2.700.00 | 35.03 | 3.04E-01 |
hexachiorobenzene i no ! 10.66 | 101.56 | _L.OOE-Q2 |
hexachlorocveiopentadienc no | _1590.00 | 2891 213E-01 |
a—nitrosodiphenviamine a0 ' 13061 | 381 LTIE-Q2 |
beazoic acid no | 10.000.00 | 10.000.00 | L2E+-02 |
i 2=nitroaniline ] no ! . 16.20 | 208t S.00E-02 |
phenot | ves ! 10.000.00 | 110.17 | 3.65E+00 |
2—-methviphenol | no ! 10.000.00 | 6287 | 1.52E+00 |
3J--methvipheaol | no | NA{ NA | NA |
| 4=methvipbenol | o : 10.000.00 | 71.45 | 1.SZE +00 |
{ 2—chlioropheaot i no f 1.350.00 { 1.95 { 1.82E-01L
[2.4~dichiorophenol « no | 810.00 | 2531 9.12E—-02
2.4.5~richiorophenol t no I 10.000.00 | 92106 | 3.04E+00 |
2.4.6—tnichlorophenol | no ! S8.181 0.25 | 1L.OOE—Q2 |
peatachiorophenol | no ! $331 2495 | S.00E—-Q2 |
| 2 4—dinitrophenol | no ! 540.00 ! 123 | 6.08E-02 |
bis(2—cthvibaxvi)phthalate I ves ] 4571 16.43 | 1.00E 02 |
. butvibenzviphthalaie | no i 10.000.00 ¢ 10.000.00 | 6.08E+00 |
! di=n=—butviphthalaic | ves | 5.400.00 | 1.034.97 | 6.08E-01 |
| dicthviphthalate ! no i 10.000.00 | 10.000.00 | 143E+01 |
| di metnvi phthalaic : no = 10.000.00 10.000.00 | 3.04E+02 |
"di—n—octvi phthalate - no 5.300.00 1 131885 | 2.0BE—01 |




TABLE 15 (con’t) REV: 1/01/93
SUMMARY OF TIER II CLEANUP GOALS
FOR THE RESIDENTIAL SCENARIO

Chemcal Compound is : Surface Subsurface
Name Bicaccumulatable? Soils Soils Groundwater
(yes/no) (mg/Kg) (mg/Kg) i mg/l)
benzene | no | 2.07 | 0.06 | 3.00E-Q3 |
toluenc '§ no [ 1.000.00 | 202.16 | 1.00E +-00 |
cthyibenzene { no | 1.000.00 | 834.37 | 131E+00
xylenes | no | 1.000.00 | 1,000.00 | 6.08E+01
viavi chioride 1 no i 034 | 0.13 | L.OOE-02 |
chiorocthane | no f NA | 1.000.00 | 23E+01 |
1.1 ~dichloroetbviene ! no | 1.07 ! 0.05 ! 7.00E-03 |
1,1—dichiorocthane | no | 1.000.00 40.07 | 6.40E-01 |
| 12—~dichiorocthviene (cis ) ] no ! 1.000.00 ! 17.14 4 J.04E-01 |
1.2 —dichiorocthane : no 7.3 1 0.02 | S.00E-03 |
! trichloroethviene no $B.18 | nos 1l S.00E-03 |
| 1.1,1 —trichloroethanc ng 1.000.00 | 279.64 | 1.29E +00 |
[ 1,12 ~trichioroethane no 11.23 | 0.3 | S.00E—03 |
tetrachioroethyiene no ) 1235 1 0.23 | S.00E-03 |
1,1,1.2~tetrachiorocthiane na : 24.62 | 0.08 ! S.00E-03 |
1,122 ~1ewrachioroethane no : 3201 0.04 | S.00E~-03 |
chloroform no | 104.92 | 0.03 | 1.00E -0l |
acetone no | 1.000.00 | 2791 3.04E+00 |
4—methvi—2—pentanone 7 no ! 1,000.00 | 68.15 | 1.52E+00
methvi ethvl ketone i no ! 1.000.00 | 11.62 | 9.18E-~01
Aldrin ! ves ' 0.04 1 0.01 | 4.00E~-QS
| gamma—BHC (Lindanc) ! ves ] 0.49 | 0.003 | 200E-04
chiordane \ yes ~ 0.49 1 0.09 1 2 00E-03
DDD : ves : 2671 0.271 3 SAE-04
DDE. ! ves : 1.88 | 0.45 1 LS0E—~04
DDT i ves ! 1.88 | 0.1 250E~04
i dieldrin | ves i 0.04 | 0.003 | 2L.00E—05
cndosuifan suifate : no : 13301 011 1.2E-03 |
cadrin , ves 16.20 | 1.69 1 200E—03 |
heptachlor I ves Q.14 | 0.00S | 4.00E—~04 |
heptachlor epomide | no 0.071 0.45 | 8.30E—04 |
PCBs : yes : 0081 423 | 6.SOE-04 |
lead no ; NA | NA | NA |
cadmium 1 no | 135.00 | 730.00 | 1 S2E-02 |
silver no | 1350.00 | 7.300.00 | 1.52E-01
._mercury yes | 16201 87.60 | LO0E-~03 |
| chromium vi no ! 1350.00 ( 7.300.00 | L SZE-01 |
. chromium iii ao : 10.000.00 | 10.000.00 | 3.04E+01
barium no i 10.000.00 | 10.000.00 ! LI3E+00
arsenic i no : 81.00 | 438.00 | S.00E-02 |
antimony ‘ no i 108.00 | $84.00 | 6.00E-02 |
bervilium ‘ no ! 03501 _118.60 1 3.00E-Q3 |
cyanide : no L 1.000.00 | 10.000.00 | 6.08E-01 |
_nickel no ! __5.400.00 | 10.000.00 ! 6.08E =01 |
selenium no : 1350.00 | 7.300.00 | 132E-01
vanadium : no ! ) 1.890.00 | 10.000.00 | L1IE-~-0L
unc i no ! 10,000.00 | 10.000.00 | 9.12E+00 |

NOTES: 2 - Compounds that are assumed (o be bicaccumulative have ag acceptable hazard index of
1.2 versus L. as dectermined based on Indiana Register. 16:7. Apnil 1, 1993,
» - Prazical quantulation limits based EPA SW—846. 1986 for GC/MS. PQLs will change
according 1o the specific anaviical method used.
* - Assumes TEF approach.

NA - "iata not ava:able or not appircable. .



